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Improved Forming Lathe. 


Meriden, Conn., is the headquarters of 
silver-plated ware manufacturing, and the 
forming lathe of the Meriden Machine Tool 
Co. was originally designed to turn the 
knobs, tips, pillars, caster stems, bottle tops, 
ete., ete., that are used for trimmings on 
silver-plated ware. These trimmings are 
made of britannia and other soft metals, are 
cast in metal molds, and, inconsequence, the 
castings are all exactly alike, have no scale, 
and, of course, are free from sand, etc. After 
the forming lathe had 
been some time in use 
for this class of work, 
the advantages of the 
principle on which it 
works became so ap- 
parent that manufac- 
turers of brass goods 
(and similar work) be- 
gan to make use of the 
forming lathe, which 
even in its original 
form was so far ahead 
of all previous meth- 
ods of finishing brass 
castings to shape, that 
its disadvantages were 
not at first taken into 
These disad- 
vantages were that it 
was hard to adjust the 
tool to turn an exact 
size (this not usually 
being necessary on soft 
metal work); that the 
carriage must be 
rapped back and forth 


a 


account. 


. 
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to make up for variations in the lengths of 
castings, and that the edge of the tool was 
often destroyed by scale and sand. 

The improved forming lathe made by the 
Meriden Machine Tool Co. has none of these 
disadvantages, and is claimed to be a perfect 
brass-working tool within its line and ca- 
pacity. The lathe is made with a foot block 
for manufacturers of door-knobs, etc.,where 
only turning is required, and with a turret 
for valve work, etc. 

The great advantage peculiar to the origi- 
nal forming lathe, of being able to do all the 
work on such pieces as can be held in either 
an expanding or contracting chuck by means 
of one lever, and without stopping the lathe, 


is retained in the new lathe, and the im- 
provements whereby the lathe is adapted to 
working brass castings may be understood 
by reference to the drawing on this page. 
It will be seen that the whole tool carriage is 
raised or lowered and clamped tight at any 
height by means of the screws Aand B. As 
the front of the carriage swings about the 
center of the shaft C, the rack and pinion 
will, of course, work correctly regardless of 
the height of the carriage. The tool carriage 
may be worked by a screw on long or heavy 
cuts by means of the wheel D. The plate # 


tool held in the front has turned off the scale 
and sand if any, thus producing very smooth 


work without the necessity of frequent 
grinding. The back tool-holder is adjusted 


sideways by means of the screw J and for 
height in reference to the front tool by re- 
volving the eccentric J one way or the other 
by means of the screws A and Z. This raises 
or lowers the cutting edge of the back tool 
without practically changing the cutting 


edge of the front tool, which is approxi- 
mately over the center on which the piece 
It will 


that carries the tool holders swings. 





lution of this wheel moves the carriage 
about one sixty-fourth of an inch, and this 
feature will be fully appreciated by those 
who have heretofore been obliged to rap the 
carriage back and forth, in order to have 
the castings clean up properly. 

We give also an enlarged view of the head 
and forming tool-slide, designed to show 
more in detail the appearance and working 
of the forming part of the lathe; a door- 
knob is shown heid in the chuck. The lever 
near the front of the head is the one that is 
used for rapid work, the operation being as 
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follows: The first part 
of the motion of this 
lever tightens the 
chuck, working 











IMPROVED FormMING LATHE. 


on which the tool-holder ¥' rests may be 
rocked sufficiently to adjust the tools for 
turning the proper diameters at both ends of 
a piece. The tool-holder has a radial ad- 
justment around the stud @ sufficient to 
give clearance on shoulders or approxima- 
tions to shoulders, and when right and left- 
hand shoulders are to be turned on the same 
piece, as on unions and other steam-pipe fit- 
tings, tools may be made with two parts, one 
with right hand and the other with left-hand 
clearance, and held in the front and back 
part H of the tool-holder respectively. The 
back tool-holder 7 may also be used to hold 
a finishing tool adjusted to take a very fine 
and smooth finishing chip after a roughing 





noticed 
against each other, so that the adjustments 


be that all-adjusting screws push 
remain firm after the screws are worn. 
Other uses for the double tool holder will 
readily suggest themselves to those having 
them in use, such as mounting a knurling 
tool or a cutting-off tool in the back holder, 
ete. Another important improvement is the 
longitudinal adjustment of the whole tool 
carriage. It will be seen by the drawing 
that this is gibbed to the bed, and it is ad- 
justed toand from the head by means of a 
square-threaded screw running in a bronze 
nut in the head; this screw is revolved by 
means of the wheel MW working through the 


spiral gears Nand O. A quarter of a revo- 


through the shaft, link 
and cam, and the sleeve 
and fingers shown at 
the left ; the continua- 
tion of the motion 
brings the forming 
tool forward under the 
work, and turns it to 
at this point 
the tool drops auto- 
matically sufficiently 
to clear the work when 
the motion of the lever 
is reversed, and raises 


shape ; 


to its normal position 
at the end of 
reverse motion of 
which 
chuck has 


again 
the 
the 
time 
been released, and the piece is free to be 
removed, The cutting edge of the forming 
tool being ground to an angle in relation 
to its length, begins to cut at one end of the 
piece, and cuts gradually along to the other 
end, the cut being no harder than when a 
slide-rest is used to turn roughly to shape, 
and is done as quickly as an expert man cap 
take one chip with the slide-rest, with the 
great advantage that this one operation 
finishes the turning as smooth as it can be 
planished by hand, and with the further 
advantage that no special skill is required 
on the part of the operator. 

When doing turret work, or when for any 
reason it is not desirable to have the chuck 


lever, at 
the 
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loosen when the tool-slide is in 
position, the shaft is disconnected by simply 
sliding the sleeve; the chuck is then tight- 
. ened by means of the left-hand lever, and 
remains tight until released. Either of the 
levers may be unclamped and allowed to 
hang free when not in use, and the stop 
shown next the left-hand lever may be set 
to keep the lever in a convenient position 
when used for tightening the chuck. A 
tool-post is mounted on the front of the 
forming tool-slide when ordered, the advan- 
tages of which on some work are so obvious 
that no particular explanation is necessary. 

The turret is very heavy; the lock bolt is 
114” long, and is backed by a spring 12” 
long; it is supported its whole height by 
solid metal one side and a taper gib the 
other side, and enters the index ring almost 
directly under the tools. The construction 
of the turret slide is such that no strain is 
brought at the back end of the stroke, on 
the parts that revolve the turret, no matter 
how hard or how rapidly the slide is run 
back. 

Vanderbeek’s countershafts are furnished 
with the turret lathes. 

———_-g>e—_—_—_- 
How to Repair Broken or Cracked 
Castings—II.* 


its back 


By S. BOLLAND. 


broken after the 
manner shown at A, Fig. 4. When it is 
thought best to burn such a job on its flat, 
and the broken piece cannot be found, let a 
answering to the form 


Sometimes a casting is 


casting be made 
required, taking care to cut away the skin 
at the part to be joined; these can then be 
laid together and fused, as will be explained 
further Much anxiety and trouble 
might be saved sometimes if, when immedi- 
ately the casting is poured and there is a 
was 


on. 


doubt as to its soundness, the 
lifted and the holes, if any are found, were 
burned at once whilst the casting is red hot. 

Another important feature in burning on 
a new piece, such as a tooth of a wheel, etc., 
is to so place the casting that the molten 
iron will be sure to pass over the whole sur- 


cope 


face, and also to make such an outlet at the 
lowest part of the fracture as will insure a 
steady outflow of the cooled iron after it 
has been forced over the surface to be fused; 
Fig. 5 shows a spur gear fixed so as to 
answer these conditions, 
If after failure to effect 
thought advisable to make a second attempt, 
be sure to cut the burnt portion away until 
the good graphitic iron is found; the par- 


a junction it is 


tially decarbonized iron previously in con 
tact with the molten iron would effectually 
preclude all possibility of a second fusion 
at that place, 

Burning on to, or attaching 
steel when the surface to be acted upon is 
with much diffi 


cast iron to 
considerable, is attended 
culty on account of the 
viously of; but 
worthy of notice that the nearer the two 
metals can be brought together in tempera 


conditions pre- 


spoken here again it is 


ture before pouring, the less danger there 
of ultimate internal 
To this end the steel to be cast on 


will be rupture from 
strains, 
should be heated to as high a temperature 
as possible, and set into a suitably prepared 
dry mold, the latter to be instantly closed, 
and very hot iron dropped from a considera 
ble height directly upon it. 

Fig. 6 shows a temporary method of cast 
ing a flange ona pipe. This is not a burn- 
ing process; as the pipe to be thus treated 
must first have a notch cut round its circum- 
ference, as seen, and being set on end in the 
tloor the 
pattern, using a covering flask and gating 
in the usualjmanner. The rigid pipe natu- 
rally interferes with the contraction of the 


flange is formed by means of a 


new flange, so that this method is limited to 
pipes of small diameter. Wrought 
can readily be provided with extemporized 
flanges of this kind, the thread end forming 


pipes 


an excellent fastening. 
Going back to Fig. 4 we 


to show how a casting of this kind may be 


will endeavor 


*some of the cuts referred to will be found in 
March 23. 


the issue of 
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repaired. The figure represents an elbow 
pipe 36 inches diameter with square base 
attached. Should the piece at A, A be 
broken off it may be fused to the casting by 
following the directions given. Let the cast- 
ing, previously made as hot as practicable, 
be sunk into the floor and place the first 
core, A, Fig. 7, directly under the fracture, 
evenly divided as seen; the piece to be 
attached is then set in its place, slightly 
apart from the main piece, so that the molten 
iron can find its way uninterruptedly be- 
tween; cores B, C, Dand £ are then set in 
position as shown at Fig.8. These cores are 
then to be backed firmly with 
shown at Fig. 7, and weighted down; the 
pig bed F’ is then formed, and all is ready 
for the iron. 

With a ladle, after the manner shown in 
Fig. 3, a steady stream of hot iron can be 
continuously directed along the line of the 
fissure; core D being as high as the side 
cores ( and B prevents the iron from 
escaping in that direction, it must therefore 


sand, as 
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It might be thought best to repair this or 
any other similar job with the web on edge, 
in which case all that would be required 
would be to set cores A and B, as seen at 
Fig. 9, with the additional cores C and D, 
as seen at Fig. 10. These cores must all 
stand 3 inches higher than the edge of the 
casting; the opening # allows the cooled 
iron to pass into the pig bed until the whole 
surface has been fused, when a clay plug on 
the end of the cupola man’s ‘ bod stick” 
can be inserted at Z, the pouring continuing 
uninterruptedly in the meantime, until the 
metal flows out at the opening F. This 
opening, being as in the other cases one inch 
above the surface, leaves ample metal for 
finishing purposes. 

To burn a tooth on a wheel is not a diffi- 
cult matter if proper means are taken for 
doing it; the difficulty lays rather in pre- 
venting the casting from breaking during 
the operation. If the wheel to be thus 
mended is a spur, it is best to set it down in 
the floor on solid bearings in about the posi- 























Fig. 10 





Fig. 14 
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all pass out over core H; the latter core be- 


ing raised only one inch higher than the 
casting permits the cooled iron to flow 
rapidly away into the pig bed #/ When 


these jobs are so placed that the traveling 
forth 
means of the racking gear on the crane, the 


back and can be accomplished by 
operation is materially facilitated. An assist- 
ant with a rod of iron to feel along the bot- 
tom will soon discover when both sides of 
fused, at which point it is 
pouring, 


the fissure are 
advisable to cease for reasons 
already adduced. 

Core # being one inch higher than the 
casting, and the latter being set level in the 
floor, will allow sufficient iron to remain in 
the channel for finishing, therefore, when 
the pouring has ceased it is only necessary 
with char- 
hot 
scraps over all to prevent too rapid cooling 
at that part. It is 
piling on of scrap as some do, all that is re- 


to cover the molten surface well 
coal, and to subsequently lay a few 


not wise to overdo this 


quired is to bring about equal cooling of the 


whole piece as soon as possible. 







BROKEN 


Fig. 15 


OR CRACKED CASTINGS. 


tion shown at Fig. 5, A, A being the floor 
line. Joints A and B can then be formed, 
and flask C fashioned to suit. A tooth pat- 
tern being made to fit the broken surface 
correctly, the flask is rammed and the im- 
pression taken in dry sand facing, the pour- 
ing gate D being formed at the same time. 
The outlet # is cut, as seen at the lowest 
point of the tooth, runs under the flask, and 
is connected with the pig bed #’ when the 
final preparations are made. 

When joint B is formed it may, if thought 
desirable, be secured to the wheel and there 
remain. The underside of the wheel adja- 
cent to the broken tooth must be formed in 
dry sand after the most approved fashion; 
by this means the wheel can be lifted off the 
bearings and taken elsewhere to be heated. 
When the cope is dry and the wheel hot 
enough, the latter is again set down in its 
original position, the cope placed on and 
Inasmuch 
as this style of burning is essayed in a 
closed mold it depends entirely on experi- 
ence and judgment as to how much iron is 


secured, and the pig bed made. 
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required for complete fusion by this method 
When sufficient for the purpose has bee: 
run through, stop the outlet at G, as prev 
ously instructed, but don’t cease pouring: 
until the metal shows at D. 

To burn a tooth on a bevel wheel is in 
respects similar to the preceding case, ex 
cept that, owing to the angle of the teet 
being favorable for the purpose, the whe: 


may be set level on the floor, as seen 
Pig. 11. 
To connect the two broken ends of 


cracked wheel or pulley arm is, perhaps, 
critical a job as could be attempted, and re 
quires more than ordinary watchfulness 
heating the casting. Fig. 12 represents th 
arm resting, with core A set directly under 
the crack, and cope B with gate C rammed 
over the top; the outlet is shown at D. As 
this operation is to be effected in a close 
mold also, and fusion produced only by con 
stant contact with the flowing metal and n 
by friction of the fluid iron over the surfac 
as more or less occurs in the precedin; 
cases, there must be no mistake about the 
iron being as hot as it is possible to make it 
This is one of the instances where ther: 
must be no more new metal added than is 
absolutely necessary to effect a junction 
otherwise the local shrinkage of the added 
metal will be sufficient to separate it again 
even after a good join has been made. Fig 
13 shows position of runner, form of cove: 
ing flask with running gate A and outlet # 
A very excellent way to insure a good clea 
surface which will yield quickly to th 
fusing influence of the molten iron, is t 
drill 4-inch holes along the entire cric 
clean through, a very small amount of hi 


iron is then required to effect a perfect junc- 


tion of the two parts. The heating of su 
castings as these may be done after the mar 
described for wheels, but th 
greatest circumspection must be exercis 
otherwise disaster will ensue, as the castin 
will break elsewhere. 

As previously affirmed, the burning 
shafts, rolls, propeller blades, etc., is m 


ner 


gear 


easy of accomplishment than any of tli 
other cases cited. All that is necessary is 1 
have the casting hot, and all the parts to b 
added, as well as all cores needed, previ 
ously prepared in dry sand. We will su; 
pose a 24-inch roll with the neck broken of! 
close to the body; this will necessitate th 
burning on of a new 14-inch neck wit 
wabbler attached. Fig. 14 shows a secti 
roll endwise in the floor with 
broken end upwards and level with the flo: 
line at A, A. 
ing mold for neck and wabbler, also risin 


of said 
The two flasks B and © contai: 


head J, are shown as set thereon sand 
for filling with iron. 


When the casting has been rammed uj 


read 


the top, and the joint A is formed level a 
round, flask B is set central thereon, 
at B, Fig. 15, and a cast plate, with a ho 
equal in diameter to the neck, is careful 
placed on the flask. This plate, if hea 
enough, weight holdi: 
down as well as shield to protect the to 
joint. The connection of the outflow 
the pig bed is then made, as seen at #, an 
all is ready for the iron, of which, for 
job of this description, from 1,500 to 2,50 
pounds, according to temperature, is neede: 


as SCC 


for 


may act as 


wit 


Fusion of the whole surface is best accon 
plished by directing the stream at differe: 
parts alternately, and at the same time rub 
bing the surface over with a 3-inch rod be1 
for the purpose. The person whose bus 
ness it is to test the operation as it pl 
gresses will soon discover the points leas 


uffected, and direct the stream of molt 
iron to be changed accordingly. As soon 


the whole surface has been fused the outl 
is plugged, and that portion of the mo! 
filled to within an inch or two of the to; 
The surface of the molten iron in the mo 
is then freed from all scum and dirt and th 
plate lifted off, after which, when the join 
has been cleaned, flask C is placed in pos 
tion and When this has be 
done the remaining portion of the mo 
is filled through the rising head JD, near): 
level with the top, and the same system 

for a roll cus 


secured, 


feeding is followed out as 
ordinarily : 
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New ToolfBlock for Cutting-off Ma- 
chines. 
e cut represents an improved form of 
block, and a carriage for cutting-off 
s, which has a number of novel feat- 
ures. In place of the rectangular binding 
posts, carrying one of the well known forms 
of holder with inserted blades, these blocks 
carry the blade in a recess in the side of the 
block itself, to which they are clamped 
solidly by a cap and bolts. 
The blades are inclined at an angle to the 


line of travel to give a shearing cut. The 
width of the blades is a little greater than 
the lius of the largest sized stock to be 
cut, and the blocks are of such a form as to 
support the blades under the cutting edge, 


thus removing all chance of springing. 

Instead of making the blade very wide in 
large-sized machines, the piece of hardened 
steel under the blade is made high and thin 
to extend under the blade into the cut. 

The flat springs shown serve to hold the 
blade in position while being clamped by 
the cap bolts. 

lhese blades are carefully ground on a 
special machine, on the top, bottom and 
thus insuring straight blades with 
ample clearance. 

They can be set in but one position in the 
blocks, and when thus set, cut off square 
every time. 

As might be expected, these blades cut 
faster and heavier than the old ones, rolling 
out a heavy spiral chip instead of the short 
pieces scraped off, and the surface left by 
It is made by 
Co., South 


sides, 


the blades is quite smooth. 
the Hurlbut-Rogers Machine 
Sudbury, Mass. 
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Portable, Pneumatic Tapping, 
and Reaming Machine. 


Drilling 


The accompanying illustration is of a 
portable machine for drilling, reaming, or 
tapping holes, using air or steam pressure. 

It is essentially a rotary engine, the speed 
of which can be regulated or its motion re- 
versed (as for backing out taps) by turning 
the hand-wheel. It can, of course, be used 
in any position, and when drilling may be 
used with an ordinary brace or ‘‘old man,” 
the same as a ratchet drill, a screw feed 
being substituted for the handle. 

Two sizes ure made, the smaller weighing 
, and the other 
55 pounds, for holes up to 14 


10 pounds, for holes up to 
weighing 
The maker is James T. Halsey, 26th and 
Callowhill streets, Philadelphia, Pa. 

ae ees 

An Adjustable Snap Gauge. 
lhe nature of the work done by the Cleve- 
Twist Drill Company 
extensive use of snap gauges, and other 
means of accurately gauging work to stand- 
ard size. Where many hundreds and even 
ds of pieces are to be turned or 
ground to uniform size, fixed gauges wear, 
nd, to be safe, it is best to frequently refer 
ieasurements to the micrometer caliper. 
To pr this last-named tool too 
‘apid deterioration by wear, and also per 


land requires an 


thousan 


tect from 
ips from misuse in routine manufacturing 
operations, the adjustable snap gauge which 
illustrate herewith was devised and has 
been used for some years with entire suc 


ie method of using this is to either make 


the first piece to the desired size by the 
inicrometer, and then set the gauge to this 
lirst piece for making the others, or, where 
there is a standard plug or other male gauge 

ie proper size, to use this for setting the 

istable snap. Thus it is assured that 
there will be no serious departure from 


per size, and, the adjustable gauge being 
e inexpensive when compared with the 
meter, it can be liberally used, and 

es the micrometer from much wear. 

With the knurled jam nut it is not liable 

be disturbed in adjustment, and by its 

of 


since, of course, it can be 


a shap gauge desired size is 


available, 


any 
lily 
not only at the regular or standard sizes, 
at any size varying by fractions of a 


} 


usandth if desired, this being often espe- 
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cially desirable where an allowance is to be 
made for subsequent grinding, or otherwise 
finishing to standard. It is as useful for the 
inspector as for the workman, being set to 
standard by reference to the 
every time a lot of work is to be inspected. 


micrometer 


Having been so useful and satisfactory in 
the shops of its makers, they have decided 
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3LOCK FOR CUTTING-OFF 
MACHINES. 


to make it for others’ and 
manufacturing them in 1”, 2’ and 3 
Not being intended for the same use, it is 


not, of course, made as finely as the microm- 


use, are now 


sizes. 


eter caliper, the expense of this being un 
justifiable, but it is well made for its. pur 
The makers are the Cleveland Twist 
Drill Co., Cleveland, Ohio. 
a 
Shop Notes. 


pose. 


Editorial Correspondence, 


Torrington, seems to combine 
many of the features of an inland summer 
resort with those of a manufacturing town. 
It is beautifully situated between the hills 
which form the Naugatuck Valley, and 
draws its supply of water from them by a 
gravity system, the source of supply being 
at a suflicient elevation the 
give all the head desired for any purpose. 


Conn., 


above town to 





PORTABLE, PNEUMALIC TAPPING, 


The town contains about 6,000 inhabitants, 
is growing rapidly, and is devoted mainly to 
manufacturing interests—tools, brass, sew 
ing machine needles, 
nails, ete. A 


employed in the shops and are helped in the 


bicycles, horseshoe 
great many young men we 
acquirement of practical educatiqn, know] 
edge of drafting, etc., as well as socially, by 
an excellently equipped Y. M. C. A. build 
ing. 
Another 
what remarkable in its way is a co-operative 
the 


institution here which is some 


store where a large proportion of me 
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ADJUSTABLI 


chanics of the town as well as others do their 
which transacted last 
business amounting to $71,000. 
as low or lower than elsewhere, and profits 


trading, and year a 


Prices are 


on the business are divided at the end of the 
Of 
there is nothing new in this, as many such 
institutions 
country, but this is one of the few of 


year in proportion to purchases. course 


have been started all over the 
them 
that have survived, and it seems to be doing 


well. 
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At the shops of the 


HENDEY MACHINE COMPANY, 
where I called mainly to see the new Norton 
lathe which we illustrated a few weeks ago, 


[ found about 175 men busy, principally in 


making the well known lHendey lathes, 
planers and shapers. 
The shops of this company have been 


built up from time to time as the necessities 
of a growing business demandeu, and, as is 
usual in such cases, are not all that might be 
desired in the way of a machine building 
but latterly what building 
has been done has been with 


establishment; 
a view to hav 
ing the best possible shops when all are com 
pleted and some parts of the present struc 
It is the in 
tention to build quite extensively this com- 
ing summer. 


ture done away with, perhaps. 


Among the newer portions of 
the plant are a new brick oftice building, 
which is very pleasant and well arranged ; 
over this being the drafting room, which 
contains every usual convenience as well as 
some that are usual. <A fire proot 
vault extends through both stories of this 
the upper portion being in the 
drafting room 


not so 


building, 
and used for keeping draw- 
ings, while the lower portion is in the office 
and is used for storing books, records, ete 
The drafting room is connected with the 
second story of the shops by a covered pass 
age way or foot-bridge. 

Tbe shops are heated and ventilated by 
the Sturtevant hot air system, which, as in 
all the shops where I have seen it, or a simi 
lar system, is regarded as being in every way 
so far superior to any other method of heat 


ing as to be considered indispensable. 
SOME HEAVY TOOLS. 
Most if not all the work turned out of 


this shop, until quite recently, has been 














DRILLING AND ReEAMING MACHINE, 

small, their products being limited to the 
smaller sizes of machine tools. Now, how 
ever, they are handling some heavier work, 
and on the day I called were shipping to the 
Long & Allstatter Company, of Ilamilton, 
©., what is thought to be the largest shaper 
ever constructed, The ram of this shaper is 
12 feetlong and the stroke 6 feet; the bear 
ing of the ram in the saddle being also 6 feet 
long. This machine is to be used in planing 
the 
punching and shearing machines made at 


Htamilton, and be 


slides and other parts of the heavy 


there is to a pit in 





SNAP GAUGHI 


front of it which will contain a large platen, 
adjustable vertically by hydraulic apparatus, 
Upon this platen the work will be placed, 
adjusted to the proper height and secured to 
the front of the machine by means of the T 
slots provided, the regular platens being re 
moved for that purpose. 

the 
heavy special machines which were being 
built for the new shops of Walter A. Wood 
w& Co, be 


On floor at the time were also some 


These machines are to used in 
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boring frames of harvesting machines, and 








the beds are in the form of a cross, the frame 
to be bored being placed at the center or in- 
the 
which sliding carriages are placed which 


tersection of four arms, upon each of 


hold and drive the boring bars (six in num- 


ber) which thus come into the work from 


four different directions at right angles to 
All feeds are controlled and all 


the 


each other. 
handling of machine done without the 
necessity for the operator changing his posi- 


tion. Two of these machines are being built 


and they constitute very interesting and 
creditable examples of special machine tool- 


building. 
SPECIAL FIXTURES. 
The moderate size of the regular lines of 
tools built here, and the fact that 
nitude of the business done admits of a con- 


the mag- 


siderable number of identical machines be- 
ing constructed in one lot, permits the use 
of many special fixtures and devices. By the 
secured here 


use of these some results are 


which are by no means common with this 


Class of work. For instance, head and foot- 


stocks of lathes are interchangeable, all 
these being scraped to fit seraping jigs 


which are in turn accurately scraped togeth- 
er, one of the pair being used to scrape the 
beds to. 

In boring the heads for the main spindle 
boxes, for instance, the heads are bolted to 
au scraped seat which is the exact duplicate 
of the lathe bed, and they are secured to it 
by bolts in exactly the same manner as they 
the bed. 
part of a special machine which has two ver 


are to be secured to This seat is 
tical boring bars driven at the bottom by a 
train of expansion gearing which allows of 
their being set at any required distance apart 
to bore the holes for the main bearings and 
for the back gears simultaneously, plates 
which are provided with properly located 
steel bushings being attached to each end of 
the casting to which the head is fastened 
and the 

bushings. 


bars being passed through these 

Automatic feeds are provided for 
by star wheels at the top of the bars which 
operate screws directly attached to them, 

With these holes bored the other holes re 
quired in the heads are properly located and 
drilled or bored on drill presses, by using 
jigs. 

A similar plan is adopted for the foot- 
stocks, these in fact being bored after being 
scraped and while fastened to the same fix- 
ture that is used for the heads. So accu 
rately is this work done that when the lathes 
are assembled it is very seldom indeed that 
any correction has to be made for alignment, 
though the test to which they are submit- 
ted is a close one, a lapped ring or collar be- 
ing required to pas8 from one to the other 
of plugs fitted to the head and foot-stock 
spindles, these being previously tested for 
wlignment with the shears, 

Center holes in all live spindles are bored 
upon a certain standard lathe bed to which 
the heads are fastened, using a taper attach- 
a standard reamer 
The 
B. & S. universal grinder is used in grind 


ment and reamins with 


just enough to standardize the holes. 


ing all spindle bearings and other important 
parts of tools, on dead centers, and the phos 
phor bronze boxes are also ground on this 
machine outside and in, This box consists of 
i plain sleeve which is in two parts and is 
cylindrical outside and inside. After being 
turned approximately a box is put within a 
shell chuck which is fitted to the spindle of 
being of steel and 
with numerous longitudinal splits which al- 


the grinder, this chuck 


low it to be closed upon the box by a ring, 
In this the inside of the box is ground true, 
after which the outside is ground by placing 
the two parts together upon a standard arbor 
and holding them by means of collars which 
ure screwed up against the ends of the box, 
which ends are slightly beveled and the col- 
lars made to suit this bevel, so that as they 
ire screwed up they tend to close the box 
upon the arbor and hold it securely enough 
fora grinding operation without the least 
The 


smaller in 


possibility of springing it out of true, 


collars are, of course, somewhat 
the 


that there is no obstruction to the grinding. 


diameter tban outside of the box, so 


The Woodruff system of keying, which 
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was referred to by our correspondent ‘‘Chip” 
some time ago, is in use here, and is giving 
the best of satisfaction. 
adapted to relieve the machinist of what 


This system seems 


often is a source of considerable annoyance. 
In this shop all keying is in charge of one 
man who is responsible for it. A chart in the 
drafting room gives the size and designating 
number of key to use in any given place, 
and it is only necessary to indicate this on 
the drawing, and all the key man has to do 
is to select the proper cutterand drop it into 
the designated The keys then fit 
without filing, and no springing of spindles 
can result from their being too tightly fitted 


place. 


end wise. Uniformly good results are se- 
cured—so good in fact that Superintendent 
Norton told me it was one of the most satis 
factory things about the shop, and that if 
their business was smaller it 
would still pay to The 
milling machine which is adapted for cut- 
ting the keyseats, and is largely special in 
used for other 


very much 


use the system. 


character, can, however, be 
small jobs of milling, such as short splines, 
slots, ete. 

and other similar traversing 
screws are, after being turned, roughed out 


Cross- feed 


with a die, which, running over them twice 
cuts the thread nearly to a finish, so near 
that a very little work in the lathe after- 
wards finishes it, the pitch being taken care 
of by the fact that the die is used on the 
spindle of an engine lathe and the blank fed 
forward by the lead-screw. Lead-screws are 
cuton a lathe devoted to this, which has a 
precision screw made by Pratt & Whitney. 
This screw is not used directly for cutting 
lead-screws, except those which are used in 
this one lathe, and which are in turn used 
for producing the lead-screws which are 
furnished with the lathes 
which may thus be practically accurate. 
Change gears and other standard work of 
like character are milled to size by a Pratt & 
Whitney circular milling machine, which 
may perhaps be more properly called a mill 


sent out, and 


ing lathe since it does the work usually done 
on the lathe, and in much the same manner, 
except that milling cutters are used instead 
of lathe tools. The work of these machines 
has been alluded to before in these columns, 
and it is really remarkable in efliciency 
where there is enough work of one kind to 
justify its use. Bd. MM. 
+> — 
A Patent Decision. 





Some points of general interest to those 
who have to do with patents are well stated 
in a decision which has been recently given 
in the U. 8S. Circuit Court of Appeals for 
the Sixth District. Th® contest was in reali 
ty between the Stilwell & Bierce Company 
on the one hand and the Hoppes Mfg. Co. 
on the other, though a user of the Hoppes 
feed water purifier was the party originally 
In the 
shortest and plainest terms the case may be 


sued by the first named company. 
stated thus: It had been found that in using 
a feed-water purifier in which the feed water 
is subjected to steam at boiler pressure and 
temperature, or practically so, gases were 
formed within the purifier, which, remain- 
ing within it, interfered with its successful 
working. In order to remove these and 
keep the purifier clear of them some means 
had to be devised of establishing a circula 
tion of the steam and gases within the heat- 
er and between it and some other vessel or 


steam space—preferably, perhaps, with the 
steam space in the boiler, and that in order 
to do this two pipes leading from the steam 
space in the boiler to the purifier were neces- 
sary. ‘The Stilwell & 


tained a patent upon this double connection 


Bierce Company ob 


to the steam space of the boiler; but their 
patent does not explicitly cover any second 
connection to anything else than the boiler; 
and it is evident that by connecting a pipe 
from the top of the purifier to any pipe from 
which steam is being drawn, as by a steam 
pump or injector, a circulation is set up 
within the 
drawn off, 
a connection, one of 


purifier and the gases will be 
Two men applied for patents 
on such 
Mr. Hoppes and the other R. B. Day. A 
patent was issued to Day, who assigned his 


these being 
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patent to the Stilwell 
company warned users of purifiers not to 
infringe this Day patent, as it was claimed 
some of them were doing by using such a 


Company, which 


connection putin by or under the advice of 
Hoppes. But in an interference case tried 
in the Patent Office to decide whether Day 
or Hoppes was entitled to a patent on this 
connection to a steam pump or pipe, the de- 
cision was in Hoppes’ favor, who received a 


patent, the Day patent being annulled. 
When this occurred the Stilwell & Bierce 


Company claimed that their original patent 
covering a connection to the boiler, also and 
in the nature of things, covered a connection 
to any part of the steam plant for the pur- 
pose of establishing such circulation. The 
decision is upon this point and we quote 
from it as follows: ; 

It has been said by counsel at the bar that 
theories do not control the decision in pat- 
ent cases; that it is facts and results which 
are all important. This is true in the sense 
that if a man describes in his specifications 
a machine by which to get a certain result 
so that any one skilled in the art can repro- 
duce the machine and the result, he cannot 
be deprived of his exclusive right in the ma- 
chine by a demonstration that his theory, 
stated in the patent, of the causes producing 
the result is untrue. But a correct and cer- 
tain knowledge of the principle by which 
the result is reached will often enable the 
patentee or his solicitor to cover, with gen- 
eral words, many different devices in which 
it may be applied. If he fails to use broad 
enough language to do so, then one of two 
things is true, either that he does not fully 
understand the true principle and the other 
devices are not part of his real invention, or 
else, knowing the principle and its possible 
wider application, he has chosen to limit his 
claim for a monopoly to one particularly de- 
scribed device, and has abandoned the oth- 
ers to the public. Whichever horn of the 
dilemma he chooses, the court has no power 
to broaden the claims. In the case at bar, 
therefore, even if the connection of the gas- 
escape pipe with the steam pump is only 
another and similar device for the applica- 
tion of the same principle which is embod- 
ied in the Stilwell patent in suit, as contend- 
ed by counsel for appellee, the patentee did 
not cover that device in his patent, for he 
limited his claim and specification to a con- 
nection with the steam dome of the boiler, 
or some other part of the boiler, and a con 
nection with the steam pump is nota con- 
nection with the steam dome or the steam 
space of the boiler, They may now appear 
to be equivalent, but they were not knewn 
to be such when appellee’s patent was is- 
sued, and the patentee did not mention them 
as such in his specifications. The doctrine 
of equivalents, therefore, does not aid the 
appellee. 

A quotation from a previous decision on 
another case by Justice Bradley was given as 
follows: 


When a claim is so explicit the courts can- 
not alter or enlarge it If the patentees have 
not claimed the whole of their invention, 
and the omission has been the result of inad- 
vertance, they should have sought to correct 
the error by a surrender of their patent and 
an application for a reissue. They cannot 
expect the courts to wade through the his 
tory of the art and spell out what they might 
have claimed, but have not claimed. Since 
the act of 1836 the patent laws require that 
an applicant for a patent shall not only, by 
iu specification in writing, fully explain his 
invention, but that he ‘‘shall particularly 
specify and point out the part, improvement 
or combination which he claims as his own 
invention or discovery.” This provision 
wis inserted in the law for the purpose of 
relieving the courts of the duty of ascertain 
ing the exact invention of the patentee by 
inference and conjecture, derived from a 
laborious examination of previousinventions, 
and a comparison thereof with that claimed 
by him. ‘This duty is now cast upon the 
Patent Office. There his claim is, or is sup- 
posed to be, examined, scrutinized, limited, 
and made to conform to what he is entitled 
to. If the office refuses to allow him all 
that he asks, he has an appeal; but the 
courts have no right to enlarge a patent be- 
yond the scope of its claim as allowed by the 
Patent Office, or the appellate tribunal to 
which contested applications are referred. 
When the terms of a claim in a patent are 
Clear and distinct (as they always should be) 
the patentee in a suit brought upon the pat 
ent is bound by it. Merril vs. Yeomans, 94 
U.S. 568. He can claim nothing beyond it, 
but the defendant may at all times, under 
proper pleadings, resort to prior use and the 
general history of the art to assail the validi 
ty of a patent or to restrain its construction. 
The door is then opened to the plaintiff to 
resort to the same kind of evidence in rebut- 
tal; but he can never go beyond his claim. 
As patents are procured ex parte the public 
is not bound by them, but the patentees are. 
And the latter cannot show their invention 
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is broader than the terms of their claim; or, 

if broader, they must be held to have sur- 

rendered the surplus to the public. 

Though the principles involved in this de- 
cision are, of course, not new, they are sel- 
dom nowadays stated with so much clear- 
ness, because supposed to be well under- 
stood by those interested. 

We have noticed the case at this length 
because there seems to be in it much that can 
be not only readily understood by mechanics 
and others who have made no special study 
of patent law, but also be put into prac- 
tical use by them when engaged in develop- 
ing or perfecting inventions. The gist of it 
seems to be that while one need not neces- 
sarily understand the theory or rather the 
natural laws underlying an invention, in or- 
der to obtain a valid patent upon a device 
depending upon those laws for its working, 
yet in order to cover the invention broadly 
and fully, it is far better that the theory or 
laws underlying it should be well under- 
stood; for if, through not understanding this, 
or for any other reason, a patent is not made 
broad enough to cover all equivalent de- 
vices there may afterwards be no remedy. 
And a point to be noticed particularly is that 
patent attorneys frequently fail to under- 
stand the underlying principles involved in 
a patent, and when they do so fail the pat- 
ent is liable to be of small account. There 
is therefore all the more necessity for the in- 
ventor himself thoroughly mastering the 
subject and seeing to it that the various 
equivalent devices are fully considered and 
protected. 

—_—_.e>e—__—_——_ 

The Designer Attempted to Establish 
Needless Limits—His Demands Were 
Disregarded and His Judgment Disre- 
spected—Remedies. 


By JARNO. 

It has often been thought necessary to es- 
tablish limits both for things and for men, 
especially for other men. In Washington, 
as well as in other parts of the country, 
there are expensive gatherings every year 
to determine what shall or shall not be done. 
Few ideas enter so largely intoour every-day 
life as those connected with limits. Emer- 
son, in his essay on Fate, says, ‘‘ In our first 
effortsto gain our wishes we come upon im- 
movable limitations.” "These last years of 
the nineteenth century will be remembered 


<4 goin, 
sHOL not go in. 
eaiidiiets Ces 






Fig.? 
1 i 
Fig.t Needless Limits 


as the age of bell punches, of cash registers, 
of Australian ballot, and of voting machines; 
in short, as the age of limits. To men wish- 
ing to escape from the confines of too close 
limits, it must be pleasing to dream of sit- 
ting on the roseate edge of a cloud without 
fear of being ordered off the glow, and of 
contemplating a visit to the canals of Mars, 
to the rings of Saturn and adjoining places. 

That limits are necessary Iam obliged to 
admit. They must be had in a machine shop 
that manufactures many pieces that are to 
fit one into another, and which cannot be 
tried together as they are made.  Llence, 
limit gauges, showing the greatest variation 
that can be allowed in sizing pieces, are in 
common use. Their sizes should be estab 
lished by the designer of the machine or de 
vice; he should figure the sizes upon his 
drawings before passing them into the work- 
shop. 

Wilbrow, a foreman inspector, criticises: 
‘*A certain machine designer annoys me and 
attempting to 
his work 


wastes valuable energy by 
the 
within too narrow limits. 
that 
‘limits’ it suggests machine designer. 


contine variations in sizing 
Ile has done this 

hear the word 
The 


crossing of limits has also been attempted by 


so much whenever I 


machine designer, which annoys the assem 
blers of machines, and prevents interchange- 
ability of parts.” 

Wilbrow has been asking 
story in the AMERICAN MACHINIST. 


me to tell his 
The 
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present paper is the result of my fourth at. 
tempt to doso; I am surprised to note that 
my first attempt was about three years aco, 

Fig. 1 is a common form of solid limit 
outside gauge, or caliper, and Fig. 2 is ap 
inside gauge, or plug. The caliper at the 
large end is .500 inch, and at the small end 
.498; the plug is .501 and .499. A shaft or 
bar that is small enough to go into the 500 
caliper, and large enough not to go through 
the .498, is passable, and holes are to be be 
tween .501 and .499. 

A common thickness of the caliper, Fig, 
1, is about three-sixteenths inch. When it 
becomes worn so as to be too large it can be 
brought back right by pening at A A. Me- 
chanics are divided in opinion as to whether 
it is better to have a limit gauge solid or ad. 
justable. Much can be said in favor of hay- 
ing it solid and letting only the toolmaker 
do the adjusting by pening. 

In establishing what variations can be al- 
lowed in sizing pieces, the machine designer 
may determine what would be desirable, 
which is very indefinite; but the accuracy 
that is practically attainable has, after m iny 
years of experience, become quite definite, 
Wilbrow has to do with gauges, Fig.1, in one 
of which the two sizes differ only one two. 
thousandth inch. Persistent effort 
been directed to producing pieces that do not 
The nearest 
that has yet been attained, in manufacturing 
pieces by the thousand, is practically the 
one-thousandth of an inch variation. There 
was an attempt to grind three hundred bars, 
to vary not more than one four-thousandth 
inch; they came through with twice this 
variation. At another time and in another 
department the same number of bars came 
through with only the one four thousandth 
inch but Wilbrow thinks this 
more a mechanical feat than a commercial 
Whoever performs this feat will 
find that the price must be high. Before 
me is a letter kindly written from a larve 
sewing machine manufactory, which speaks 
of sizing shafts without definite limits, the 
attempt being to have each an accurate fit. 
The sizing is to be a stiff adjustable caliper 
set toa standard plug. A careful measure- 
ment of twenty-five shafts, from different 
trays, shows a variation of seven ten-thou- 
sandths inch. 

Limits cross each other when the largest 
passable bar cannot be put into the smallest 
passable hole. This might occur in the use 
of Figs. 1 and 2. Wilbrow thinks this is very 
bad, as parts cannot be replaced from the 
factory with any degree of certainty that 
they can be assembled, 


hag 


vary more than this amount. 


variation, 


success, 


Goethe must have been thinking of sizing 
pieces when he said, ‘Happy is he that early 
learns the breadth of that chasm that sepa 
rates his desires from his capacities.” 

ae 
Courtesy as an Incentive to Good Work. 


By GREKO. 


Much has been written upon what course 
a young engineer had best pursue in order 
to become a competent and reliable man; lit 
tle, however, has been said of what he actu 
ally goes through to attain this object. 

In an experience of eight positions, in 
cluding apprenticeship and college, I have 
carefully noted the results obtained from 
men working under the supervision of a 
gentleman as compared with the work turn- 
ed out by men working for a bully. 

Mr. Oberlin Smith, in his presidential ad 
dress to the American Society of Mechanica 


Engineers, read a most excellent paper 01 
‘The Engineer as a Scholar and a Gentle 


man.” If it is true, as he says, that an « 


gineer should be a gentleman as well as: 
scholar, why is it any less important for the 
designer and draftsman to be gentlemen, or 
at least gentlemanly in their outward ber 
ing toward their fellow-workmen? 
McCord gives— 

the drafts 
man; the machinist; or what is perhaps more 


The engineer: the draftsman :: 


correct : 
the drafts: 
might we not as trul) 


The engineer: the designer :: 
man; the machinist ; 
Say : 
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The engineer: the designer:: the designer: 
the draftsman ; accepting Oberlin 
Smith’s arguments, say that just as the en- 
sineer should be courteous and gentlemanly 
i. all his consultations, so should the de- 


then, 


signer and draftsman be courteous in their 
relati wns With each other. We must not for- 
get that many of these men eventually be- 
come our engineers, 

“Once a gentleman always a gentleman,” 
and tbis is as true in the machine shop as 
Is not 
also the converse of this true—once a bully 


when in dress coat and kid gloves. 


always a bully? How then can this bully be- 
come a gentleman even though he be a 
scholar ? 


Many of the drafting rooms in our modern 
shops have, so far as convenience and sys- 
tem go, reached a state bordering on per- 
fection. It may be that many of the men 
there employed are college graduates; in 
addition to their theoretical knowledge many 
have been through the shops as apprentices; 
some may be members of the American So- 
ciety of Mechanical Engineers, learned, cul- 
tured and refined; in short, a few of them 
do know a good mechanism from a bad one, 
and can distinguish a T-slot from a hole in 
the ground. Morelikely than not, however, 
over that drafting room there is one of those 
small specimens of humanity, who, “clothed 
ina little brief authority,” as Shakespeare 
puts it, has gotten the big head to such an 
alarming extent that he makes life miserable 
for all those with whom he comes in con 
tact. 

This man of authority, fearing lest a new 
man coming into the room shall not hold him 
in sufficient esteem as knowing it all, to 
show that he is boss and intends to remain 
boss; also that no man can design a mechan- 
ism quite as well as he—for, of course, all 
others are lacking in mechanical wisdom— 
this man, who, let us call Mr. Bantam Roos- 
ter, for want of a better name, will go to a 
draftsman toexamine his drawing, and, fail- 
ing to find any error in points of construc- 
tion, will change the size of a fillet, put 
more round on a corner, and tell him that 
Indian ink is black. Twaddle of this kind 
is most common, but, of course, no ma- 
chine could go together without these final 
touches. 

Whena designer, who perhaps does not 
Mr. Bantam 
asks, ‘‘Why do youdothat?” theanswer prob- 
ably is,‘‘Because I wish it—that’s why,” and 
then is left without a word of explanation. 

When the engineer is called in to inspect 
the drawing of a machine which has been 


at once catch Rooster’s idea, 


designed and worked up, even possibly to 
the idea itself, by a draftsman, it is exceed- 
ingly trying to the draftsman to have Mr. 
Rooster come to his table, perch 
himself upon his stool and say at regular in- 


Bantam 


tervals, ashe gnaws away at his finger nails, 
This piece was made so for such a reason— 
that part I made this way—I thought I could 
accomplish that result so—and thus take the 
credit of the design to himself. 

not the 
greatest worth, to promote his most active 


This is way to obtain a man’s 
interest in the work, or to develop any gen 
ius that he may have. 

A drawing should not be changed merely 
for the sake of making a change, when the 
Mr. 
Rooster that the alterations are made merely 


draftsman knows as well as Bantam 
asa matter of self-assertion; neither should 
the draftsman be called an ass simply be 
cause he calls a cheese headed screw a round 
headed one as he had been accustomed to do 
in other places, 

When a draftsman suggests a simpler and 
cheaper way of accomplishing a result than 
the one proposed, he should have the credit 
of it, and not be abruptly left by his boss. 

{ am not taking exceptional cases but 
every-day occurrences in the drafting rooms 
of some of our largest and best known iirms. 
has been en 


Let us suppose a new 


gaged; he reports at the regular hour of be 


man 


ginning work, enters the room and stands 
Waiting at the door for the head draftsman 
Mr 
Bantam Rooster takes no notice of him, and 


or man in charge to speak to him. 


he is left towander around the room for five, 


ten, twenty minutes, perhaps an hour, the 
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object of curious eyes. This invariably takes 
the starch out of a man. 

Finally he is given work; his instructions 
are to add the 
knee of a milling machine; also to change 


two inches to the width of 


all the corresponding parts to fit it. The job 


finished he takes it to Mr. Bantam Rooster 
and asks if it is all right. Mr. Bantam 


Rooster stares at the drawing for a minute 
and then asks if the shoe has been changed 
as well as the knee. 

“No,” replies the draftsman, ‘‘the shoe re- 
mains as it was.” 

‘Didn't you add two inches to the knee?” 

Eee. 

“Well, then, how can the shoe goon if it is 
not enlarged also?” 

“T added two inches to the saddle, which 
makes it and the knee hold the same posi- 
tion relatively as they did before; was I not 


Atmospheric line 
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the edge of the drawing and chews them 
into spit-balls. Then as he asks the reasons 
for making certain pieces as they are, he 
points them out and marks them with a 


His 


clean, and the result is that when he leaves, 


heavy pencil. hands too are none too 
although he has made no alteration what 
ever in the design, the drawing requires 
perhaps half a day’s extra work to make it 
even readable. 

When I began this paper it was not my 
intention to put it quite sostrongly as I have 
against the heads of this department, but 
rather to ask the question of the readers of 
this paper, why it is that such a manas | 
have depicted should ever have been placed 
in such a position, and if it is to the best in 
terest of the firm, however bright and clever 
he may be as a draftsman, designer or engi 
Does not the manner of sucha 


neer? man 


Vacuum 


AIR COMPRESSOR CARDS. 


right in increasing the widthof the saddle?” 

‘Certainly, but can’t you see that the shoe 
must be enlarged?” 

‘*No, Leannot.” 

“Whether you see it or not itis so,and you 
will have to make it right.” With a parting 
snarl Mr. Bantam Rooster jumps off the stool 
and is away. 

The new man is completely mystified; he 
goes over the work again carefully, studies 
it in every detail, and yet fails to find an er- 
ror. At last he asks a rather friendly look 
ing man near by if he can detect any reason 
why the pieces shown will not fit correctly. 

“Do you mean the knee and shoe?” asked he. 

‘*Yes, the saddle, shoe and knee.” 

‘Where is your saddle ? 

“That is it;” pointing out the piece. 

“That piece is what we call the shoe here 


” 


and this piece the packing. 
“Ah! I see it all, thank you very much.” 
The piece that went 
the 
called the shoe instead 
of saddle, 
piece to take up wear 
they called the pack 
ing instead of shoe or 


next knee was 


the taper 


gib, as he had _ been \ 
accustomed to hear it \ 
termed elsewhere. I, 

Here the lack of | 
uniform nomenclature 
was the cause of this | 
trouble, but was cer- 
tainly no apology for 


Mr. 


offensive 


Bantam Rooster’s 
language, 
which, had it been ad- 
dressed to the presi 
dent 


in his immediate dismissal, but 


of the concern, would have resulted 
to a drafts- 
man—poor fool, he knows nothing. 

Again, a very pretty drawing of an ex- 
ceedingly complicated machine has just been 
completed, the draftsman goes to Mr, Ban- 
asks him to come and in- 


That 
hours of the next day go by, perhaps two 


tam Rooster and 


spect the work. afternoon and two 
days; at last he comes, pushes the man off 
the 


sucking or picking 


his shoulder and _ sits there 
teeth, 
nose and removing wax from 


stool with 


his alternately 


snufting his 


his ears with a pencil point which he pro 
ceeds to wipe on the sleeve of his coat. Star 


ing vacantly at the drawing he pulls an 


occasional hair from his serubby beard, 


moustache or head, and puts it in his mouth. 
At other times he tears strips of paper from 


so provoke and irritate all the men under 
him, both in the drawing room and shop, 
that it drives away all ambition, crushes 
their desire to do original work or make a 
good drawing, and tempt them to do just as 
little work as possible to retain their posi- 
tions? Does it not also explain why some of 
our largest firms are constantly advertising 
for good men? Draftsman, us a Class, are 
considered very migratory—is not this the 
direct cause ? 

The additional cost of placing a higher- 
priced man in charge would be more than 
balanced by the extra and better class of 
work draftsmen 
gentlemen than from those working under 


obtained from treated as 
the depressing and offensive rule of a man 
like Mr. Bantam Rooster. 

Good 


ones. An engineer who is a gentleman keeps 


men are searcer than good cheap 


in touch with active men of affairs and 


Ten Tecth 


i 


Rack 


a 


Toorn Curves. 
thereby learns to do the doing. He may 
have no more brains than Mr. Bantam Roos 
ter, but his polished and easy manner tends 
to promote the men’s greatest ambition and 
best efforts and must be paid for accord- 
ingly. 
If the slipper I have pictured fits any one 
I hope that it may be put on even though it 
pinches a little. 
a ee 
Standard Catalogues, 
The 
Mich , 
‘* We notice in the last copy of your paper 
an article by F. E. Reed & Co. on standard 


catalogues, 


Fox Machine 
write us: 


Co., Grand Rapids, 


‘The first catalogue we got out was 33''x6 


This was some four years ago. Since then 
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we have looked very carefully into the cata- 
logue matter, especially regarding size, and 
have come to the same conclusion of Reed 
& Co. that 
all classes of work 


is the most desirable for 


It certainly would be 


a6 x9 


a great convenience if the machinery manu- 
facturers would get some standard size, as 
we believe, all things taken into considera 
tion, this is the most convenient, and hope 
the question will be agitated until there is 
some uniformity brought about in the mat 
ter,”’ 
~~ + 
LETTERS FROM PRACTICAL MEN. 
Air Compressor Cards, 

Kditor American Machinist: 

While you are publishing air compressor 
cards, it may be of interest to Prof. Richards 
and fellow students to look at the one which 
I inclose herewith, 
ten years ago, 
the 
speed was the same for all the cards. 


and which was taken 
The 


same 


about air 
and the 

Steam 
was regulated by throttle only for the pur- 


steam and 


cylinders were of size 


pose of illustrating the advantages of a con 
denser. If cut-off had used 
throttling would not have been necessary, 
as cut-off would have occurred at about the 
point indicated by the star on the upper 
The air cylinder had only a 
simple water jacket, therefore the air card 
not the advanced 
stage of economical air comp ession, though 


vilves been 


steam line. 


does represent present 
it compares very favorably with that shown 
by Mr. Richards, | March 9 issue] and which 
he calls a good one. Does there not appear 
to be an unfavorable peculiarity in the dis- 
charge line of Mr. Richards’ card? Consid- 
ering the fact that the receiver pressure was 
78 pounds, the one which I inclose, and 
sample cards in ‘tL’ Air Comprime ” 
1876), would appear to show to advantage 
in Comparison, B. 


(Paris, 


Haswells KRule for Drawing 
Curves, 
Vachinist : 


There is no more widely known or more 


Kditor American 


useful, accurate and valuable note book than 
Haswell’s Engineers’ and Mechanics’ Pocket- 
book, It is in use everywhere and usually 
relied upon, and therefore a serious error in 
it isa proper subject for comment. 

In a late, if not the latest edition, I find a 
rule that directs the teeth of gears to be 
drawn as circular ares from centers on the 
pitch line and with radii set to the constant 
of one and-a-quarter times the circular pitch, 

The figure shows a rack working with a 
pinion of ten teeth, drawn properly in heavy 
lines, and by Hlaswell’s rule in dotted lines, 
The shaded portion shows the interference 
teeth, here at 
greatest but is always dangerous. 


of Haswell's which is its 
Ifaswell’s rule is but an example of the 
universal desire to take things easy, a desire 
sometimes called ‘‘laziness,” and I may say 
that all the short cuts and simple rules for 
drawing teeth of gears, notably the well 
rule that involute tooth 
with a radius equal to a quarter of the pitch 
radius, are examples of the same sin. 


known draws an 


No such rule can possibly be correct, and 
for the simple reason that there is no direct 
relation between the pitch of a gear and the 
radius of the circular are approximating to 
its tooth curve, 

Haswell’s centers, /Z, are on the pitch 
lines, but the true centers, 7’ are but seldom 
there, sometimes being outside, but usually 
W hen the two gears of the 
pair are of the same size the centers 7' are 
always very nearly two-hundredths of the 
circular pitch inside of the pitch lines, but 
that distance will vary from ten hundredths 


inside of them, 


inside to three-hundredths outside for other 
Cuses, 

Haswell’s describing radius is always just 
one anda quarter times the circular pitch, but 
the fact is that the true proportion is seldom 
just that, varying in practical cases from 
full three times the circular 
pitch, according to the numbers of teeth in 
the 

It would be very gratifying to be able to 


one-half to 
veurs. 


draw all gear teeth by one rule, or to cut all 


gear teeth with a ‘‘duplex” cutter of un- 
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varying form, but the fact is that neither 
the be done if we 
insist upon a decent respect for accuracy 
B. GRANT. 


one or the other can 


GEORGE 
Lexington, Mass. 


Remarks for the Tool Shop, 
Editor American Machinist : 

So fast has been the advancement in the 
last few years in the machine tool line, that 
it necessarily becomes advisable to adopt 
the quickest methods in turning out work, 
and having suitable tools on hand to meet 
the requirements. A good deal of unneces- 
sary expense is made in the manufacturing 
of machinery in disregarding the import- 
ance of the short operations, the laying out, 
prick-punching, drawing circles, drilling 
and drawing the drill, etc., over the time 
saving and accuracy of a jig, template or 
fixture, as also inthe use of tools used at 
the lathe, planer, and drill. We rarely meet 
with a man who grinds his tools to take a 
good free cut, thereby lessening the strain 
both to machine and work, but will find 
scores of them who go up to the grindstone 
in the same old way, rub off the dullness 
without regard to shape, go back perfectly 
contented, start up the machine to the tune 
of ‘‘ Grumbling Back Gears,” ‘“‘ Hard Stock,” 
‘“‘Hot Centers,” then when the 
same individual have a tooth ex- 
tracted, he comes away declaring, ‘‘ Well, 
don’t hurt so much as it used to.” No, my 
friend; todo the work better, in less time, 
with less pain to the being who holds the 
tooth, they have shaped, bent, and strength- 
ened the tool to do the work. 


ete., and 


goes to 


The following are tools that no tool shop 
without: One set of standard 
to 8”; as these wear down 


should be 
reamers, from 4 
have the apprentice turn up a set, leaving 
enough to grind, and let him flute them up 
in the milling machine when it is not so 
busy, and it will be found very easy, when 
once the double set is made, to keep up your 
standard sizes. When a reamer wears out 
put in a new one, take the old one and 
anneal it, and stake it up all around, trim 
the teeth with a cutter, reharden it, and you 
have a new reamer. By this method you 
can keep within close limits. One 
reamer size butt mills, with Morse taper 
shanks, from }" to 8”, .005’ under size. 
These tools leave not only a round hole, but 
a straight one, and if they do not cut over 
will leave sufficient to ream without 


set of 


es 
16 
telling on the reamer. 
tools are indispensable. 
One set of counterbores for standard round 


For long holes these 


or filistered head cap-screws, with tit size 
of body, head size of screw head, and Morse 
taper shank. One set of counterbores, with 
tit size of bottom of tap, head diameter of 
These tools run 
will 


screw, Morse taper shank. 
in one-eighth or one-quarter-inch 
tend to keep the tap and screw straight. 
One set of counterbores, tit size of screw 
body, and head size of corners of hexagon 
cap screws; these will counterbore a seating 
for the heads. 

One set of taps, from }" to 14° 16 pitch. 
One set of taps, from 14” to 2$” 12 pitch; 
these to be used for check nuts and thrust 
nuts. 

Short pieces made of machinery steel, such 
as studs, screws, nuts and washers, bush- 
ings, worms, Worm gears, anda great variety 
of forms well proportioned, should be 
packed in charcoal and bone within a sealed 
box, and hardened by furnace, and dipping 
in sperm oil. It will not change their shape, 
diameter, or size but slightly, and if atten- 
tion be given as to allowance for grinding, 
you have pieces that will last for years, and 
stand a good deal of hard usage. 

One set of roughing and squaring up 
arbors, and one set of finishing arbors, also 
one set of polishing arbors. In a great many 
shops polishing is done on the same arbor 
that the work is turned on, which, owing to 
the high speed that is used in polishing, and 
the use of emery, which gets into the cen- 
ters and on the arbor itself, spoils it for 
turning with any degree of truth. A very 
useful and arrangement for 
polishing is made as follows: Turn up an 


inex pensive 
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arbor whose shank will fit the taper of the 
spindle of the polishing head, leaving an end 
extending out, with a taper %” to the foot, 
and tapped in the end for a screw. Make a 
set of bushings, with diameters for all holes 
used, with a hole tapered to fit the end of 

length 4° beyond the end 
Split them, and by means of 
screw and washer, draw them up onto the 
taper, thereby expanding to fit and holding 


the arbor, and 
of an arbor. 


the work that is placed thereon. 

In shops where standard sizes are ad- 
to 2” by 
quarters, and one 6’ 


hered blocks from 4 
eighths, 2’ to 4” by 
block will not only facilitate the operation 
of planing, but keep the sizes at a given 


to, a set of 


standard by using them under a finish tool, 
and in the laying out of planed work in 
positioning heights and blocking up to par- 
of cast- 
used 


blocks made 


introduced 


allelism. These are 


iron, and when once and 
are indispensable. 

The few suggestions here made are from 
actual experience, where the turning out of 
work systematically, and not by the cut and 
try system, has been the aim in view, there- 
by keeping pace with the times as they 
change and revolutionize. Machinery to- 
day as it is built cannot handled over 
the number of times as was formerly done 
to get the result, as demands are greater and 


be 


supply houses more numerous, and conse- 
quently the mechanic is called upon to use 
his ingenuity to keep in the race and sup- 
ply the demand, and at the same time make 
a profit and a reputation as to workmanship. 
A READER. 
Water Required to Condense Steam, 
Editor American Machinist : 
It appears as if Mr. VW. H. Booth 
made a mistake somewhere in his calcula- 
tions, or else he has not made his meaning 


has 
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plain. In the issue of March 9, page 3, he 
says, ‘‘The final velocity is one-fifteenth 
that of the exhaust, so that theoretically 
feed will move 14 
pounds of condensation water; allowing for 


each pound of water 
loss, probably the amount of condensation 
10 times the 
he 


water would be about feed.” 
Further the <-. 
vacuum one pound poorer, and a final tem- 


down column says, 
perature of 126°, would bring the amount 
of condensation water required to 14 times 
the weight of feed.” From this we under- 
stand that he means that from 10 to 14 times 
the weight of feed water is sufficient to run 
I had 


always supposed that from 25 to 35 times 


a condenser. Is not this a mistake ? 
the weight of feed water was necessary to 
a condenser properly. If this is 
wrong, or if [have not properly understood 


operate 


his meaning, will he please explain, and if 
his figures are correct, I should like to know 
what authority he has for them 

W. H. WAKEMAN. 


[In the first reference which our corre 
spondent makes by quotation from Mr. 
Booth’s article, a careful reading of the 


paragraph will show that the latter is speak- 
ing of the quantity of water the ejector 
condenser will handle under the conditions 
named ; this 
shows that 21 pounds would be required. 
Regarding Mr. Booth’s authority for the 
statement that 14 pounds would condense 
the steam, noted in the second quotation by 
Mr. Wakeman, Mr. find 
authority in tables of the properties of steam 
and water, published in a dozen books. 
For instance, take the example as Mr, Booth 
puts it. We find, omitting decimals, that 
steam, say at atmospheric pressure, which 


immediately following he 


Booth would his 


oO 
oS 
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we may assume the exhaust to be, contains 
1,178 heat units per pound, and one pound 
of water at 126° temperature contains 126 
heat units; 1,178 126 = 1,052. The pound 
of steam must then be deprived of 1,052 
heat units The water of condensation will 
take up 126 — 50 
1,052 
76 


the least number of pounds of water that 


= 76 units per pound, 


then 14 very nearly; that is, 


will condense one pound of steam under the 
named is 14, as Mr. Booth 
it. Saying that 25 to 35 pounds of water 
pound 


conditions has 


will be required to condense one 
of steam is a general expression that means 
little or nothing, as no account is taken in 
the expression of the initial or final tempera- 
ture of the water of condensation.—ED. } 


Equation to the Curve for Techs, 
Editor American Machinist : 

I was much interested in the curve prob- 
lem offered for solution in your columns by 
Mr. Leicester Allen, so much so, that I was 
led to investigate it, with the following 
results: 

Let p the 
© = the vectorial angle, and 7 the radius 
of the circle. 
curve is then p = r sec. 0 — r. 

This is the simplest form of the equation 
The rectangular equation is 


the radius vector of curve, 


The polar equation of the 


of the curve 





easily found. From the similar triangles 
’ ( OF 

PO Fand ROD??P — Lif OD=pt+ 
2) R 2) li 

a, = / er i + 1, 0 R a Je ) P —_— 


Therefore 


A/ a? + y? 


rN or i y*, and O F= y. 
“/ pe + y* a r 


, 
e y 
or, | —¥ — 4 , Which reduces to 
r / a2 y2 
yi —2ryst+ery—B2reytre=O 
, - 1 B 


The equations for the lengths of the polar 
tangent and normal, sub-tangent and sub- 
normal are obtained from calculus. 


- d 0 
Length of tangent = p if) { o-- 
ad p* 
(7 sec, O — 7) 
VV CS 70 —2 cot. 20 cos. 0 + cos. #0 cot. 20, 


/ a d »* 
9 ad + 
d 0? 


2 sec. 0 + 1. 


Length of normal = 


r a/sec. 40 


. 22 
Length of sub-tangent p? r (ese, 
dp 
0 ++ cot. 0 cos. O 2 cot. O.) 
. d p 
Length of sub normal see, O 
do 


tan, 0. 

The line 2? Bis an asymptote to the curve, 
as it will only meet it at an infinite distance. 
There are two branches to the curve, and in 
tracing it from points it is only necessary 
to draw lines from 0 to points in R B, and 
then measure back along these lines a dis 
tance 7. 

This curve is a special case of the con- 
choid of Nicomedes, a curve found in most 
analytical geometry. In 
Wentworth’s analytical geometry, the polar 
equation of the conchoid is given as p = a 
Ifa =) =r, and the negative 
sign be taken, we have our identical equa- 


A. L. WrEsrcorr, 


text books) on 


sec, O + 3b, 


tion. 
Purdue University. 


The Ball Problem, 
Muchinist : 

Your reply to my question in issue of 
February 9th, regarding a rule whereby the 
correct diameter of a circle can be found, into 
which smaller circles fit and jointly touch 


Editor American 
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ach other, read and examined with inter 
est. 


Previous to sending the question to 
youl had some plans in preparation for 
machine using ball bearings, and not being 
familiar with a ready rule for determining 
an exact diameter for the inside of the cas, S, 
and the time then was pressing, so to vet 
the necessary figures I drew carefully nd 
accurately the cases and balls ten times the 
working size; that resort for the time aye 
me what I needed to state on drawings 0: for 
the AMERICAN MACHINIST to know, and jt 
proved successful in construction. Of eo iirse 
in drawing the said cases and balls accur:te 
ly ten times the required size .01 of an inch 
on the enlarged drawing = .001 of an inch 
in the actual size. In the meantime I bevay 
in spare moments to investigate and to ex 
periment to find out the proper mathemati. 
val calculation of any case containing balls, 
from 3 balls or circles to 25 inclusive; while 
doing so I dropped the question to you, and 
although we have a little different was 
getting at it, we agree closely. 

By the rule Iused I made the necessary 
diameter to inclose twelve .5” balls to be 
inches; the answer you gave 


99 
in February 9 
The size I gave on draw. 
ings as obtained by enlarged drawing ()re 
viously stated) was 2.44’, a difference of only 
.008 of an inch from the exact mathen ti 
cal calculation afterwards obtained, which 
limit or enlargement was necessary to com- 
pensate for the variation of the size of the 
balls, which invariably are from 
.002 to .004 of an inch large, as obtained 
from the makers. As the method I used was 
a different one from yours, I will give it for 
what it is worth. 

First of all I made a table of all numbers 
of balls from 3 to 25 inclusive, showing the 
degrees of each, and the length of chord at 
12” radius from the center of the circle to 
inclose the smaller ones. 


was 2.43 inches. 


almost 


Thus each number 
of balls by the table has a varying form of 
triangle, two of the sides always being 12 
inches in length; the number of degrees de 
termining the length of chord, or perhaps, is 
some would say, the base line of the triancle: 
having thus produced a triangle it remains 
simply to locate the ball or circle at a proper 
distance from center, and to add_ the size of 
one circle or ball. 

The Rule.—Find the degrees of two sides 
of triangle by dividing 360 by the number of 
circles or balls to be used. 

Find in table the chord in inches of s:id 
degrees at 12 inches radius. 

Multiply 12” by the diameter of balls (: 
one of them) to be inclosed and divide by th: 
taper or chord found in table. 

Multiply the quotient by 2 and add th 
diameter of one ball, and the sum total will 
be the required diameter of circle. 

Example.—W hat will be the diameter of 
circle inclosing twelve 4" balls? 

360 + 12 = 30 deg.; 
the length of the chord as per table is 6.248 


Le 0 6.000” + 6.248 
volo” x 2 = 1.988" 4 
Oo = 2,423". 


.—What will be the diamete: 

circle inclosing 24 balls 3 
360 -- 24 
Chord as per table 3.125”, 
12° x 8 36 

125 


11.523 x 2 


Krample 
diameter each 
15 deg. 


11.52”’. 
23.04 +- 3” = 26.04’.—A 
FRANCIS W. Chovuai 


Qn —_ 
ob - oO 


Springfield, Mass. 
|The above is a close approximatior 
Ep. | 


Whe Michigan Agricultural College. 
Editor American Machinist : 

It is very evident that the AMERICAN Ma 
CuINIST is read by a large number of young 
men that are working in the shop and t 
ing to do some studying in the eveni 
This is shown from the fact that since your 
answer to some one’s inquiry about a place 
where & young man might pursue a course 
in mechanical engineering, and obtain work 
at the same time, there has come to me \ 
many letters asking about our methods here 
It appears that most of the young men have 
obtained wrong ideas from your reply, and 
perhaps you have not yourself an entirely 
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matter. It 


correct understanding of the 
will perhaps be well to make the following 
statement: 

The ‘‘Michigan Agricultural College As 


was organized in 1855, and has been known 
py that name ever since. 

“The Morrill Endowment Act of 1862 was 
accepted by the State in 1863. 


T 


In i885 the State appropriated money for 


the erection of a mechanical laboratory, and 
instruction was soon offered in the ‘ me- 
chanic arts.” The first class graduated 
from this department in 1889. The growth 


of the department has been steady, and there 
are now 121 students taking the mechanical 


course here. Instruction is given in our 
“wood shop” for 36 weeks, or one college 
vear. in the ‘‘ forge shop,” 12 weeks ; in the 


“machine shop,’ 72 weeks; in the testing 
room, 24 weeks. All of this labor we re- 
gard as educational, and for it the student 
does not receive any pay. 
In the agricultural 
department, part of 
the labor required is 
of such a nature as to 
be of value to that de- 
partment, and for this 


or 
o 


the student receives a 
small compensation. 
Some of the mechan- 


ical students work for 
the agricultural 
partment, and are then 
eam 
money. The time of 
our students is pretty 


de- 


able to some 


well filled up with re- 
labor 
studies, so that it is by 


quired and 
no means easy to earn 
much money while at 
the regular 

the term. 
The charge for tuition 


work on 


duties of 


is, however, only nom- 
inal, being but $5 a 
term for residents out 
of the State. There 
are three terms in each 
Board in the 

obtained at 
$2.30 to $2.70 a 


year. 
clubs is 
fron 
Some men have 
able to earn 
enough to pay their 
We hope to 
addition to 
our shop, to be used 


week, 


been 


board, 
build an 


as a foundry; when 
this is done we shall [ 
have a fairly well- 
equipped mechanical 
laboratory. Those 
wishing for further in- 
formation should send 
for catalogue to 
“Michigan Agricul- 
tural College,” <Agri- 


cultural College P. O., 
Ingham Co., Mich. 


We are situated three 
miles from Lansing, 
ind have a post-office 
on tl 


» grounds, so that 
he above address is sufficient. 
L. P. BRECKENRIDGE 
Spiral or Helical Springs—™Making Pat- 
ented Inventions, 

Machinist : 

As your paper is usually precise in its 
like 
sometimes the illustrations seem to disagree 
With their explanations. instance, 
the issue of March 2d with an 
illustrated description of a gas engine; men 


ti 


Editor Amertean 


statements, I would to inquire why 
For 
opens 


is twice made of spiral springs in 


connection with the valves, but referring 
to the cut, it is evident that helical, not 
Spiral, springs are used. There are a large 
number of mechanics who would divide all 
springs into two classes—flat and_ spiral. 


Th terms defined by ‘*Tlaswell” are these : 


lix, a line generated by progressive ro 
tation of a point around an axis and equi 
nt from its ‘Spirals, 


centel lines 


erated by the progressive rotation of a 
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point around a fixed axis.” ‘‘A plane spiral 
is when the point rotates around a central 
point” in same plane. ‘‘A conical spiral is 
when the point rotates around an axis ata 
progressing distance from its 
around a cone.” 

As I understand the above, if I take a 
straight arbor (¢. ¢., not tapered to any ma- 
terial extent), and wind wire upon it from 
end to end, allowing each coil or convolu- 
tion to touch upon the arbor, I shall pro- 
duce a helix, and if my wire be of the 
proper material, it will be a helical spring. 
But if I wind the wire upon itself, letting 
each coil rest upon the one next preceding 
(underneath) it, increasing in diameter, not 
length, I produce a spiral—a watch-spring 


center, as 


for instance. 

Another very.common error among our 
fellow-craftsmen is the prevalence of the 
opinion that any person has the right and 
privilege of making for his own individual 





ent from the supposed infringing device, 
and, therefore, there is no infringement. 
Without the right to make the machine 
these defenses could not be established in 
many cases, and it seems that such making 
could not be held as infringements. 


Cross-ruled Paper—SkKetches, 
Machinist : 
For the information of your correspond- 


Editor American 


ent, Mr. C. G. Sauls, who writes in your is 
sue of cross ruled 
paper, etc., I will say that ever since I first 
established the system of using it for all 
scale drawings in 1865 or 1866, I have 
had a regular series of sizes,’the larger sheets 
multiples of the smaller ones, so that the 
paper would not be cut to waste, and so 
that drawers for holding the various sheets 
could be systematically divided up by parti- 
tions. 
If Mr. 


March 23d, regarding 


Sauls will refer toa paper of mine, 


7 


not—nor anywhere nearit. A scale draw- 

ing, on the other hand, is bound not to tell a 

lie, if it agrees with the ruled lines. 
OBERLIN SMITH. 


—— 7 —— 
Double-cylinder Surface Planing Ma- 
chine. 

The machine which we illustrate here- 


with has been designed to meet the require- 
ments of those who wish to plane, with a 
machine of medium weight, two sides of 
lumber simultaneously, 


smooth surfaces. 


producing very 

It is a heavy, compact, and durable ma 
chine, with all the essential qualities of a 
perfect surfacer, and for use in planing- 
mills, sash, door and blind factories, furni- 
ture and cabinet shops, carriage, wagon and 
agricultural implement works it will prove 
very efficient. It will plane both sides of 
wide and under, and the bed 
lowers to receive ma 
terial 6 in thickness. 

The frame is 


material 26 


very 
heavy with plate sides 
and ends, and with 
wide and firm. base. 


The cylinders are made 
of solid forged steel, 
with long journals 13 
in diameter. The 
upper one is supplied 
with a pulley at each 
end for using two belts, 
and 


receiving ample 


driving power. Each 
cylinder carries 
The lower 
cylinder has a vertical 
adjustment operated 
by hand-wheel shown. 


The feed rolls 


two 
knives. 
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DOUBLE-CYLINDER SURFACE PLANING MACHINE 


use any patented article whatsoever he will, 
provided he does not sell, rent, or give it 
away, or use it for purposes of profit, as in 
manufacturing, etc. 

Perhaps the editor will state his opinion 
or knowledge concerning this point. 

EDWARD SHEPARD. 
|We have referred the last part of the 
foregoing communication to a well-known 
patent attorney, who replies as follows :]| 

It seems to be quite well established that 
one may, for purposes of experiment alone, 
make a patented machine without liability 
for infringement. The main reason for this 
immunity, as stated in the text books, is 
that the patentee by such manufacture can 
be deprived of nothing whatever. 

It very frequently occurs that a party sued 
for infringement makes the patented ma- 
chine for the purpose of demonstrating that 
the as patented will not operate, 
ind, therefore, the patent is invalid, or that 


machine 


it operates upon principles entirely differ 


read before the American Society of Mechan- 
ical Engineers, and published in the AMERI- 
CAN Macurinist of November 25, 1882, 
page 4, he will find a full description of the 
system for 


making, 


keeping and indexing 
these various sizes of drawings, wherein the 
largest sheets are 24x36’, followed in se 
quence by 18’x24’, 12’°x18", 9x12 
and 44''x6", the sheets of these respective 
F, E, D,C, B and A 
Another discussion of this 
matter will be found in Volume VIII. of the 
Society’s Transactions, page 301. 

In regard to all preliminary 
sketches upon cross-ruled paper, I do not 
find that this is invariably best, although I al- 
most always use it for scale drawings. In 
some instances a sketch must be very free- 
hand indeed, and it is impossible to keep it 
approximately to scale. 


6 'x9 


, 


sizes being named 


respectively. 


making 


In such case as this 
the cross-ruled lines are apt to cause some 
confusion, as the reader of the sketch is apt 
to consider it drawn to scale when it really is 


are 
four in number, of 
large diameter, and 
connected by very 


heavy gearing, produc- 
ing a powerful and 
feed. The 
feeding rolls are pro- 
vided with adjustable 
weights for varying 
while the 
rolls have 
spring pressure. They 
are encased to protect 
them 


positive 


pressure, 


delivery 


from dust and 
shavings. 

of feed 
provided 
for—21 and 36 feet per 
minute the 
is started and stopped 


Two. rates 


are usually 


and feed 
by means of lever and 
belt tightener acting 
on the slack side of the 
belt. 

The pressure bars on 
each side of the upper 
cylinder are self-act- 
ing. The one in front 
rises and falls with the 
feeding-in roller, and 
always retains the same 
relative position, yet 
allowing it to yield to any inequalities in 
the The 
trolling the pressure after the cut is adjust- 


the surface of material, bar con 
able, and short pieces can be planed without 
The the the 


lower cylinder is adjustable to meet the cut 


clipping. bar after cut of 
being taken. 

The bed is heavy and gibbed to the frame, 
with provision for taking up the wear. It 
may be quickly raised or lowered to suit 
different thicknesses of lumber, and marked 
by index and scale. 

The makers 
cinnati, Ohio. 


are J. A. Fay & Co., Cin- 





oe. 

Messrs. Watson & Stillman write us : 

‘In August 18, ’92, we believe you printed 
an article on ‘Spiral Springs,’ by J. Begtrup. 
We wish you would mail us a copy of the 
paper, as the copy which we had here has 
been destroyed in trying to keep it, and the 
table has proven in our shop a very re 
liable one,” 
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The Ann Arbor Case. 


It is becoming apparent, as the discussion 
of the Ann Arbor troubles goes on, that the 
time is coming when the fact that the public 
is in most cases vitally interested in the 
operation of railroads will have its effect 
upon legislation, and upon the interpreta- 
tion of common law bearing upon the rela- 
tions of railroad employes to the companies 
employing them. As things are now ar- 
ranged, merchants and manufacturers who 
may believe that the men have the right 
side of a dispute about wages or other con- 
ditions of employment, and whose sym- 
pathies are entirely with the men in the 
matter, may be more injured in business by 
a strike than the company. A strike is 
nothing else than a form of war, and in all 
wars non-combatants are more or less af- 
fected, usually injuriously. While this 
feature of the business has been very much 
regretted, and many plans have been sug- 
gested to get around the difficulty, no way 
of doing it has been suggested that seemed 
practicable, and the evil, recognized by both 
companies and men, has grown until it is 
well nigh unbearable, and something must 
What that something will be it is 
hard to say, but that many of the peculiar 
conditions involved in the not 
recognized or understood by those who are 
discussing the matter is quite evident. 

Judge Ricks, in speaking of the right of 
railroad men to quit work, says, ‘‘ You can- 
not always choose your own time and place 
for terminating the relations. If you were 
permitted to do so, you might quit your 
work at a time and under circumstances 
which would involve irreparable damage to 


be done. 


case are 


your employer, and jeopardize the lives of 
the traveling public.” Now so faras jeopard- 
izing the lives of the traveling public is 
concerned, it is evident that this point has 
much force, but as to the irreparable injury 
feature of the case: let us see how the ordi 
nary machine shop proprietor protects him- 
self in this respect when dealing with other 
individuals. 

usually a necessity in a 
machine sometimes it happens 
that a failure to furnish certain expected 
castings at the time expected works irrepa- 
rable injury The 
proprietor protects himself so far as possible 
against this by having a contract with the 
foundrymen to deliver the castings accord- 
ing to specifications. In the absence of any 
such contract, he knows that the foundry- 
man cannot be held responsible for irrepa 
rable or any other kind of injury which may 
result to deliver, the 
contract when made is binding upon both 
the machinist and the foundryman. That 
is to say, if the foundryman is bound by the 
contract to furnish certain 
tain times within a given period, the ma 


Castings are 


shop, and 


to the machine shop. 


from a failure and 


castings at cer 
chinist is also bound to accept them at such 
It would 
an enforceable contract 


times, and for the given period. 
not be a legal or 
unless it applied equally to both parties. 
Applying the 
and the railroad companies, it would seem 


this principle to engincers 
that if the men cannot quit when they like, 
them 
Chief Arthur says the men 
anything in this 


neither can the companies discharge 
when they like. 

will be willing to agree to 
regard, which is to be made equally binding 
he might 


upon the have added 


that nothing else will in the end probably 


company ; 


be required by the courts, nor by any other 
authority. 

But if employment on railroads is made 
semi-military, 
still be difliculties in the way. 
instance, that orders come from Wall street to 
the working 
do all the 
accept the new 
conditions, that 
quit as soon as the legal limit of time has 
Then this the 
pany will, of course, be up new 


as some propose, there will 


Suppose, for 
wages, or to reduce 
the remainder 
refuse to 
notice 


reduce 
and 
The men 


force make 


work, 
give 


and they will 


passed, during time com- 


gathering 
men to take the place of those who are to 
quit. The new men 


struction, 


must receive some in 


and be given some opportunity to 
duties 


become new 


previous to assuming them, 


acquainted with their 
Who is to give 
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this instruction, and how is it to be given, 
so long as the old their 
places? There is no doubt, that 
under such an arrangement the roads would 
have decidedly the advantage, and where 
is the public’s assurance that the net result 
will not be a very material lowering of the 
personnel of railroad service? The public is 
vitally interested in having efficient men 
employed on railroads ; security of life and 


remain in 
however, 


men 


limb depends largely upon this, and always 


will. Much of the trouble with employes 
has been caused by dictation from Wall 
street—orders given there which the rail- 


road ofticials knew to be wrong, and calcu- 
the public’s 
rights are to be protected, this also must be 
looked into. It is to 
railroad officials and stockowners 
human, and that it is absurd to suggest that 
men entering the employ of a railroad shall 
be sworn to do various things, among them 
to abide by and enforce the rules made by 
a railroad long as those rules 


lated to bring on trouble. If 


be remembered that 


are also 


company, s 
may be anything that may be dictated by 
the cupidity or a Wall street 
operator or his oflicial tool. 

If the public through its courts or legis- 
latures is to interfere in this matter to 
protect itself, it must go about it thoroughly, 
and see that every regulation imposed bears 
equally upon all concerned, including the 
railroads, who know 
practically nothing about managing them, 
and usually have little interest in either the 


ignorance of 


Wall street owners of 


roads, the employes, or the rights of the 
public. The government may make laws 


controlling railroad employes especially, but 
these laws must bear equally upon all, or 
they will not be sustained by the people; 
nor will the people sanction any delegation 
of the law-making power of the government 
to irresponsible railroad officials. 

‘ Let 
For nothing is law that is not reason.”’ 


us consider the reason of the case. 
eR 
World’s Fair Matters. 

The Jron Trade Review says that we have 
been disposed from the first to criticise the 
Chicago Exposition management the 
that Machinery Hall was 
assigned with proper 
think this is a mistake. Long before 
Machinery Hall or elsewhere 
had been assigned, and before any one could 
know certainly whether it 
signed proper 


on 
ground 
not 
We 
the space in 


space in 


discrimination, 


would be as- 
discrimination or not, 
we saw a copy of a letter from Chief Robin- 


with 


son, in which he said that the space applied 
for in Machinery Hall would probably far 
exceed the amount of space available, and 
that applications would be cut down pro 
rata. We simply pointed out the error of 
this plan of assignment, on the ground that 
some manufacturers were designedly apply- 
ing for much more space than they required 
being cut down ; 
the 
American machinery 


with the expectation of 


while others, and among them many of 
best representatives of 
interests, were applying for no more space 
than they actually needed to properly dis 
their We that 
discrimination should) be made 
that 


after a 


play products. said 


some 
between 
and should be assigned 
the 


have no 


these, space 
examination of 
We 
means of knowing whether or not 

acted the 
at any rate, the space was not cut down pro 


only careful 
actual necessities in each case, 
our sug 
gestion was upon in matter, but 
rata, or, at least, if a pro rata reduction was 
the 
sufficient exceptions to the rule to show that 


made basis of assignment, there were 


other considerations had been weighed. 


As to our former remarks upon the sub 


ject of the charge that New York manu 
facturers and merchants had formed a con 
spiracy against the Fair, we should like to 
inquire how those who advance this theory 


account for the action of some prominent 
Philadelphia concerns. Philadelphia was 
not an applicant for the Fair, the fact that 
the Centennial Expositicn was held there 
barring her, even if she had desired it 
During a recent visit to Philadelphia, we 
found that both William Sellers & Co. and 
Bement, Miles & Co. have abandoned their 


intention of making an exhibit at Chicago, 
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Any one who is at all posted on machine 
tools can form his own opinion as to the gay 
made in this country’s exhibit of machine 
tools by the withdrawal of these two cop. 
It is sufficient for us to say that the 
avery large one indeed. The first 
named firm had 4,500 square feet of s)ace 
at the Centennial, and applied for 9,000 at 
Chicago, an increase which probably does 
not by any means fairly represent the growth 
of their business, and the increase in v:irie. 
ties of tools built since 76. They were re 
duced to 3,000 feet. This reduction is not 
the only reason for their withdrawal, but jt 
shows simply that, granting that the amvount 


al 


cerns, 
gap is 


of space available has been assigned with 
the best possible judgment, too much. re. 
duction has been and that, in 
planning for the machinery exhibit, there 
has been a failure to understand the tre. 
mendous growth of machinery interests iy 
this country the Centennial. Chief 
Robinson of the machinery department has 
his home in Philadelphia, which fact, if it 
have any influence, ought to conduce to 
full representation from that city. 

We do not, of course, wish to be under 
stood as saying that the Fair, either in its 
machinery features, or in any other respect, 
is going to be a failure; we think it will be 
a great but the AMERICAN Ma 
CHINIST belongs to the country, and not to 
New York, to Chicago, nor any other city, 
We are interested in the success of |} ‘ir, 
and should have been no matter where it 
might have been held, because it is an 
American exposition. We believe it will 
succeed, but we hope its officials will have 
good and sufficient explanations of all charves 
that may be brought against them by dis 
satisfied exhibitors or others 
necessary to 


necessary, 


since 


success; 


s, and not find it 
conspiracies, 
jealousy as their foundation. 

el — 


charge With 


If we might make a suggestion to those 
who are introducing new devices to save 
coal, we would advise them when trying to 
impress upon owners of steam plants the 
importance of adopting the improvement, 
not to attempt it by statements as to the 
world’s coal bills in the aggregate. A stat 
ment, for instance, to the effect that the 
world pays annually $500,000,000, or any 
other large sum, for coal, is neither here nor 
there, and is apt to be far less impressive to 
a manufacturer than to demonstrate to him 
how much his particular share of this ex 
cut down. There aré people 
who are so constituted that when confronted 
by magnificent figures of this kind they lose 
their heads to some extent, and conclude 
that it is very important for them to cut the 
bill down somewhat, but manufacturers are 
not usually impressed very strongly in this 
way. 


pense can be 
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Questions of general interest relating to subjects (is 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet 


(158) F. D., writes: I wish you 
would explain tome some way to figure tlie 
amount of stock necessary to cut a ful 
thread. Please give figures for }” pitch. 
A.—For a V-thread 1.733 divided by th 
number of threads per inch will give doub 
the depth of the thread or the amount of 
stock necessary for a full thread. Fora U.>. 
standard thread divide 1.8 by the number of 
threads per inch. Thus for a V er | if 


pitch the amount of stock will be | 





1/7 


433", and for a U.S. standard thre 


(159) M. F., oe 
Three car wheels are 
axle, one 6-foot wheel at each end and a 
foot wheel in the middle, the three whec!s 
resting on three parallel rails, the rails for 
the larger wheels being on a level, and the 
middle rail elevated 18 inches, The fricti: 


Tremont, Pa., writes 
attached to one straig 
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on the three rails being uniform, will the 
three wheels travel together on the three 
rails without slipping? M. says they wont. 
p. says they will. Who is right? Please 
explain. A.—Under the conditions named, 
the small wheel will slip on its track a dis- 
tance equal to the difference between its cir- 
cumference and that of the larger wheels. 


(160) M. W., Creston, Ia., writes: Please 
inform me how to build an oil engine. I 
want to make one about 4 horse-power for 
my own use at home. A friend of mine 
saw an account of Richards’ oil engine some 
time ago, but has forgotten what it was like. 


I should like to have detail drawings of 
it. -4.—Richards’ oil engine was illust rated 


and described in our issue of September 10, 
is87. We do not know where you can ob- 
tain detail drawings; in fact, if you had 


them you could not build the machine for 
your own use, as the machine is patented. 
If you desire to build such a machine, 


you will probably have to make your own 
designs, and avoid infringing on other 
patents. 

(161) J. A. C., Grand Forks, N. Dakota, 
writes: Please inform me how to get a ma 
chine patented. A.—We sce no other way 
than to engage the services of a reliable 
paten, attorney. 2. Please give me the 
name of some book that will give practical 
information on the steam engines, pumps 
and boilers, which does not confuse one’s 
mind with algebra or such things. A.— 
Algebra does not confuse any one’s mind, 
but on the contrary, it frequently helps the 
student to gain aclearer idea of subjects 
treated on. All the knowledge of algebra 
necessary to follow some of the elementary 
works is easily acquired, and we should ad- 
vise you to study the elementary principles 
ofalgebra. ‘‘ Elementary Manual on Steam 
and Steam Engine,” by Professor A. Jamie- 
son, ‘* Practical Treatise on High-pressure 
Steam Boilers,” by W. M. Barr, and ‘* Pump- 
ing Machinery” by the same author, are good 
books. 


(162) J. H. B., Kingston, Canada, writes: 
I have a boiler 12 feet long, 48 inches diam- 
eter, with 70 83-inch tubes. The boiler is set 
in brick in the usual way. The grate sur 
face is, I think, 14 square feet; the boiler 
carries a steam pressure of 60 pounds 
What is the largest cylinder of an engine 
that the boiler will supply? The engine is to 
run at the rate of 80 revolutions per minute. 
A.—The size of cylinder will depend much 
on the type of engine, and the care with 
which it has been built, and also on the 
steaming capacity of the boiler. From this 
it will be seen that the size of cylinder can- 
not be given with any great degree of accu- 
racy; arough approximation points to a cylin- 
der 15 inches diameter and 24 inches stroke 
for an automatic cut-off engine of good con- 
struction. 2. The chimney is 60 feet high, 
what should be its diameter? A.—For a 
grate surface of 14 square feet and burning 
15 pounds of coal per square foot of grate 
surface per hour, the diameter of chimney 
should be 23 inches. 38. What power can I 
get out of this boiler? A.—See answer to 
Question 97 in our issue of March 2, current 
volume. 4. Did you illustrate the Johnston 
compound locomotive? A.—No. 


(163) D. B. C., Kanopolis, Kansas, asks: 
Willa boiler compound which eats a hard 
scale off the sheets eat the iron also’ A.—We 
have no faith in boiler compounds unless we 
know what they are made of; a compound 
that may act beneficially in one kind of 
boiler, and with a certain water, may prove 
actually dangerous when used under differ 
ent conditions of boiler arrangement and 
water, 2. Weare troubled with alkali and 
salt in our feed water, which causes a heavy 
scale to form on the boiler sheets. Now I 
would like to know the best way to re 
nove the scale, and prevent it from forming. 
There are two ways we could do this; first, 
by using a live steam purifier, and remov- 
ing what little scale may be formed when 
necessary; second, by using compounds. 
Which in your opinion is the best method? 
A.—We should use a live steam purifier of 
rood construction. For removing the pres 
ent scale we should try kerosene; the man- 
ner of using it, and the quantity required 
is given in our issue of December 17, 1887. 
3. How would you test a steam boiler to 
ascertain its safety? A—See answer to 
Question 85, in our issue February 23, cur- 
rent volume. 


(164) J. T., Walton, N. Y., writes: Kindly 
inform meif the Kennedy spiral punches 
and dies can be procured to fit other punch 
ing machines, and if so, where? A.—You 
can have these made to fit any machine; 
write to dealers in machinists’ tools and sup 
plies. 2. Is the punch illustrated in your 
issue of March 25, 1882, and made by R. E. 
Dietz, stillon the market? A.—Yes; write 
to R. E. Dietz, 429 Greenwich street, New 
York, 38. Is it possible to get a copy of the 
first volume of the AMERICAN MACHINIST? 
{1.—Our stock of Volume I is exhausted; 
we do not know where you could procure a 
copy. 4. Iam desirous of being able to de 
sign a machine and proportion its parts, or 
to take a machine and design larger or 
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smaller sizes, and get the proportions cor- 
rect. Can you inform me of any book that 
has the necessary data to work from, or any 
book that would help me? A.—For general 
work of designing, ‘‘ Mechanics of Engi- 
neering,” by J. Weisbach; ‘‘ Elements of Ma- 
chine Design,” by W. C. Unwin, and ‘‘ Ele- 
ments of Machine Design,” by J. F. Klein, 
are good books, and may help you. You 
will probably need quite a number of other 
books, including text-books; in fact, to be- 
come a good designer you will need quite a 
library. 


(165) C. W. G., ——, writes: In your re- 
ply to Question 496, in your issue of No- 
vember 17, 1892, you say that gears 80 on 
the stud and 20 on the lead-screw will give 
14 threads per inch, also 160 on stud and 
41 on screw will give 1,% per inch. Have 
you not made a mistake? I am not a ma- 
chinist, and have not the opportunity to 
investigate, but consider that I am a com- 
petent computer of gearing. I should say 
for 1,° threads per inch, gears of 205 on 
stud and 82 on screw will be required, and 
for 14 threads per inch 125 on stud and 20 
on screw. A.—Our answer is correct, and 
we do not see how you can obtain the re- 
sults you mention, unless you take the term 
‘‘ threads per inch” to mean ‘‘ pitch,” which 
is not correct. The following rule is appli- 
cable to all simple geared lathes: The prod- 
uct obtained by multiplying the number of 
threads per inch to be cut by the number of 
teeth of the wheel on the stud is equal to 
the product of the number of threads per 
inch on the lead-screw into the number of 
teeth of the wheel on this screw. To ex- 
press this rule in symbols: Let be the 
number of threads per inch to be cut, W the 
number of teeth of the wheel on the stud, 7 
the number of threads on the lead-screw, 
and # the number of teeth of the wheel on 
this screw; we then have: 

NX W=7n 





XK Ww. 


wt 
=~ 
~ 
bat J 


Fig. 3 








(166) KE. B., Ethel, La., asks: What would 
be the advantage gained, or would there be 
any, by forcing the feed water through a 
heater pipe about 7 feet long by 14 inches 
diameter in the exhaust cavity, under the 
following conditions : I force direct to boiler 
now, and use about 6 feet of pipe only be- 
tween inspirator and boiler, whereas if I 
use a heater I would have to use about 22 
feet of pipe. Would an inspirator work 
satisfactorily under the last-named con 
ditions’ A.—This extra length of pipe will 
not interfere with the working of the in- 
spirator; but you will not gain an advantage 
to pay forthe trouble of adding this short 
extra length of pipe 2. I use a 10 horse 
power engine and boiler. Last fall I ginned 
420 bales of cotton, and used 180 cords of 
pine wood. In the fall of 1891 I ginned 604 
bales of cotton with 120 cords of wood, 
using a6 horse-power engine, and carried 
a boiler pressure of 85 to 90 pounds. With 
the 10 horse-power engine doing the same 
work per day, we had a boiler pressure from 
60 to 65 pounds of steam. The engines were 
both the same distance from the boiler, and 
jacketed about the same, and the power 
transmitted from both was just the same. 
Ifow can you account for the larger engine 


using so much more fuel than the small 
one? A.—This is probably due to the 
higher steam pressure used in the small 


engine; the steam was very likely cut off 
sooner than in the larger engine, and advan- 
tage taken of the expansion of steam. The 
general design of engine may also have con 
siderable to do with the difference of fuel; 
indicator cards would probably show defects 
in the larger engine. The 10 horse-power 
engine is evidently too large for the work it 
has to do, 38. I] exhaust into the smoke-stack 
so as to obtain more draught, but I find it is 
almost too much. What advantage would 
there be by regulating the draught by the 
draught door on front of boiler? I would 
not have enough draught by taking the ex 
haust out of the stack, A.—You can regu 
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late the draught by the ash-pit doors, but 
we believe a better way will be to puta 
damper in the uptake of the chimney, or by 
dividing the exhaust so that a part only will 
pass through the stack, and the remainder 
exhausted outside of stack. 








(167) R. O. W., Balsam, Canada, writes: 
Kindly give me a simple rule for finding the 
position of piston from the center of its 
stroke for acorresponding position of crank, 
the axis of cylinder and center of crank-sbaft 
being in line. .A.—Draw the straight line A 
b, from any point C on this line as a center, 
and with a radius equal to the length of the 
crank, describe the crank circle a4 a; this 
circle will represent the path of the center of 
the crank-pin, and ( the center of the crank 
shaft. Make A a also B } equal to the 
length of the connecting rod; then the 
points A and B will represent tle center of 
crosshead pin at the ends of the stroke, and 
the points a and } will be the dead centersof 
the crank-pin. Let (2 a be any position of 
the crank, it is required to find the corre 
sponding position of the piston. From the 
point 2 ain thecrank circle as a center, and 
with a radius equal to the length of the con- 
necting rod, describe an are cutting A P in 
point 2, the distance from A to 2 will be the 
distance from the end of the stroke to the 
piston corresponding to the crank position C 
2a; «is the center of the stroke; hence the 
distance from 2 to » will be the distance 
from the center of the stroke to the piston. 
If we now make (2d on the crank center 
line (2 a equal to 2 2 we obtain the point 2 
d, and will have no further use for the con 
struction on A B, as the distance C2 d will 
always show us the position of piston from 
the center of the stroke corresponding to the 
crank position (2 a. If we now draw other 
radial lines for the crank positions, and on 
each lay off the position of piston from the 
center of stroke, and through the points, 
such as 1d, 2d, etc., draw a curve, we may 


ca fa aa 
4 : 
Oa 
la 8 vd ys 
if aa 
en ie 
Fig. 1 fe 2% Be C b 
po 
« {c | 
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| 
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then readily find the position of piston corre 
sponding to any position whatever of the 
crank. Summarizing the whole construction 
we have the following: On the crank circle 
lay off any number of points, the more the 
better, such as 1a, 2 a, 38 a, ete., and 
through these points draw the radial lines to 
C. From the points 1 a, 2 a, 3 a, ete., 
centers, and with the length of the connect 
ing rod as aradius, draw a number of ares 
cutting A Bin the points 1, 2, 3, ete.; from 
the latter points as centers, and again with 
the length of the connecting rod as a radius, 


as 


draw a number of ares, which will pass 
through the points 1 a, 2 a, 3 a, ete., and 
cut ain the points 1c, 2¢,3¢, ete. From 
Cas a center draw an are through 1 ¢, cut 


ting the crank position ( 1 a@ in the point | 
d; again from C as a center draw an are 
through 2 ¢, cutting the crank position CU 
2 a in the point 2d, and so on, Through 
the points 1 d, 2 d, ete., as found above, 
draw the curvesa2d Cand C6d4. These 
curves will enable us to tind the position of 
piston for any position of crank very read 

ily. Thus let ( p be any crank position, 
cutting the curve in the point g,; then Cq 
will be the distance from the center of stroke 
to the piston. Of course, the crank circle 
and length of connecting rod must be drawn 
withthe same scale. After we have found 
the curves @ 2d Cand’ 6 d B, we may 
erase the construction on the left of the 
crank circle, as we have no further use for 
it. If the connecting rod is considered to be 
of infinite length, or if the crank-pin works 
in aslot cutinto a yoke forged to the piston 

rod as shown in Fig. 3, then the construc 

tion becomes very simple. In cases of this 
kind we have to draw only the crank circle 
as shown in Fig. 2, and on its diameter a / 
draw two smaller circles whose diameters 
are equal to radius of the large circle; in 
short, the curves shown in Fig. 1 become 
circles as shown in Fig. 2. If in the latter 


we draw any crank position as ( p, then Cq 


will be the corresponding position of the pis 
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ton from the center of its stroke. 2. Are 
engineers of tugboats required to have a 
government license to run on the lakes, 
bays and rivers in the United States and 
Canada? A.—Engineers on all steamers, 


large or small, navigating the waters of the 
United States must have a license issued by 
the Board of Supervising Inspectors of Steam 
Vessels. 
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Grant Gears. Lexington and Phila, See page 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands, M. C. Hammett, Troy, N. Y. 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct. 
Tool Holder: 
** Bradley's 
world.” 


Armstrong Bros. Tool Co., Chicago 
Power Hammers, the best in the 
20 sizes. Bradley & Co., Syracuse, N. Y. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Drill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., NY. 

Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


_ Engine Castings, Humphrey's Foundry, Belle 
fontaine,O. 
For Cypress Tanks and Vats, address W. E. Cald 


well Co., Floyd and Main Streets, Louisville, Ky. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, tilter press pumps, ete. 
“Shapers (Double Triple Quick Stroke”) 
Trade Mark. 
Gould & Eberhardt Newark, N. J 


For the Latest Improved Diamond Prospecting 
Drill, address the M C. Bullock Mfg. Co., corner 


Canal and Washington Sts., Chicago, Tl. 

Combination, duplex and special g°ar cutters in 
stock and to order. vertical milling machines, 
R. M. Clough, Tolland, Conn, 


Crear Cutters, Auto Specially adapted for Motor 
Gears and all other stvle Gears, 
Gould & Eberbardt, Newark, N. J. 


Patent Soliciting of High Class, 
1). Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent Legislation. 


Sidney, Ohio, offers cash inducements to manu 
facturers to locate. [ron manufuctories preferred. 
Correspondence with responsible parties solicited 
J. K. Cummins, Secretary Improvement Board. 


De Lumater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Ehzabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and equipment well 
adapted for Heavy Steamship Repairs. 


* Binders”? for the AMERICAN MACHINIST. Two 
stvles —the * Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will bold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 208 Broadway, New York. 


* Indicator Practice and Steam Engine Economy.” 
By F. FE. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in’ testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 


————- > er 
Notes, 
By P. H. BuLLOcK. 
SPECIAL SCREW TIREADS, 


There is before me a cam and its set screw, 
They 


the shaft of which there 


the latter stripped. are parts of a 


small machine, on 
are several other cams that produce certain 
definite and unadjustable motions, and these 
are all pinned to the shaft securely; but the 
one under discussion has to be frequently 
moved to suit varying sizes of work, and is 


It 


a setscrew pure and simple, and has no 


intended to be held by the set-serew. is 
other function in the economy of the ma- 
to hold that ¢ The only 
peculiarities about it are that its head is 
that it has 380 
threads to the inch, and is 23’ in diameter, 
useful 


chine except im. 


ornamented; thus, © 37, and 


The threads are in a limited degree 
for advancing the screw; the ornamentation 
for identification, and in a major degree for 
advancing the profits of the makers of the 
machine, for the catalogue also before me 
proves the identity of the fact by an excel- 
Part © 
Now 
for that 


sane hardware dealer keeps 


lent cut, and the following text: 


37; set-screw to cam C 386, 24 cents.” 


it is of no use to go anywhere else 


set-screw, for no 
set screws 1x*?x: 


}x30, and the only thing to do 
is either to wait for the part to come, or 


bother to make one if you have the facili- 
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ties. I suppose it is a matter of ethics rather 


than mechanics whether the makers of a 
machine have a right to subject their patrons 
that 


If there was 


to annoyance and extortion in order 
their profits may be increased. 
any good mechanical reason I would not 
kick at the thread, size or price, but a 2x16 
screw costing 2 cents would be better for 
the place than the one adopted. Last week 
four cap screws were broken, and the stubs 
had to be got out; found them to be 
8x12 threads, and there were no numbers or 
any catalogue—we simply run up against 
the trouble. Now there 
for this latter deviation from 
any more than in the former case, and every 
one knows that a full 12-thread very much 
weakens a 2 bolt. little 
more exasperating than the varying stand- 
ards in § and 4-inch bolt threads, which are 
2 and 


we 


was no occasion 


the standard 


These cases are a 


now generally getting settled at 11 for 
13 for 4 inch, but in plants that have been 
erected for several years numerous repairs 
are necessary, and the old and new will get 
mixed much to the discomfort of the me- 
chanic who often does not discover that he 
has an 11 nut on a 10-thread bolt until both 
are practically spoiled. I do not expect the 
breech blocks of rifled lead- 
screws of lathes to be made to a standard 
and kept on sale in common hardware stores, 
but I do fail to see any good reason why so 
simple a thing as a set-screw should be any- 
thing but the standard size and thread. 


ordnance or 


SPEED OF MACHINERY. 


There can be no doubt but what there is a 
certain speed at which any machine will do 
the best work, but there are cases where 
there is a wide limit in which they will do 
fairly well. I have in mind a meat chopper 
that came provided with cranks to be oper- 
ated by men, but as it was convenient to use 
power I put on a pulley speeded at 65, 
thinking that would be about the limit of 
The machine worked all 


human endurance. 
right and without complaint from the opera- 
tors for several months, when, during some 
changes, some pulleys got exchanged, but 
without my knowledge until several days 
after, when I was informed that the machine 
was working far better since I had speeded 
itup. Judge of my surprise to find it run- 
ning 300. 
it is still making hash at the latter speed. 

A lot of machinery was to be set up, and 
I asked those furnishing the same to send 
me the floor space required, the size of tight 


This was several years ago, and 


and loose or other driving pulleys, and the 
speed they should run. Our answer was as 
follows regarding speed: ‘‘Driven by a 
clutch pulley 8” diameter 3” face; speed 108 
per minute.” As the driving shaft run 250 
it will be seen that the pulley for this would 
be little else than a large collar, which I 
proceeded to make 
When the operator came to start the ma- 


for this special case. 


chine, he wanted to know what fool speeded 
the machine. I plead guilty, and flashed up 
the card of directions and a speed indicator 
to prove my work, He said it ought to go 
five times than it 
going, but that 108 was correct. 


faster was apparently 
We nearly 
came to personal hostilities before I found 
out that he wanted the machine to head 108 
rivets a minute, and that he did not know 
anything at all about the relative speed of 
the clutch pulley, which, as a matter of fact, 
had to run 480 to produce the desired 108. 
A printing press also arrived with the tagged 
information that it should run ‘‘ 720 impres 
sions per This was a little more 
definite, yet it imposed the figuring up of 
fractional gearing and the reducing to revo- 
lutions per minute of the driven pulley 
upon the purchaser. Why not attach a tag 
to the driven pulley as follows: 
This pulley must run 
per minute ? 


hour,” 


revolutions 


*Keep’s Test”—Exceptionally Strong 


Iron, 

We have an item from a large foundry 
using this system of testing, but who do not 
give us liberty to publishany names. They 
say with a recent test the average strength 
of four 4-inch test bars one foot long was 
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448 pounds. The individual bars were 453, 
500, 400 and 440. They think the 500-pound 
bar is the strongest bar of ordinary cupola 
The mixture contained 
This would 
< 1 foot with 


iron yet reported. 
Superior pig-iron. 
be 
transverse strength of 4,000. 
- poe 

The settling of the labor trouble in Lanca- 
shire calls to mind the magnitude of such 
matters in England. It is said that 125,000 
employes were directly or indirectly in- 
volved in the strike, which lasted twenty 
When the settlement finally 
made, concessions were practically equal on 
both sides. If the settlement had been 
made in the beginning on the same com- 
promise it would have made a difference of 
probably $20,000,000 or more to employers 


no Lake 
correspond to a bar 1 








weeks. was 


and employes. 
——— 
A special appeal is being made on behalf 
of the United Kingdom Railway Officers and 
Servants’ Association, of which Sir Myles 
Fenton, Kt., is president this year, the 
Prince of Wales being patron. It is men- 
tioned that the need for such an institution 
is shown in the fact that during the past 
year 603 railway men and the servants of 
railway contractors were killed and 9,156 
were injured in the performance of their du- 
ties on or about the various lines of railway. 
This is very far in excess of the accidents 
to persons killed and injured in all the fac- 
tories and workshops in the United King- 


dom.—London Hngineer. 








is to have a new sash factory. 


Oak Pars, II1., 


Pekin, IIL, 
canning factory. 


is again making an effort to secure a 

It is expected that a canning factory is to be 
built at Orwell, N. Y., this season. 

A stock company is being organized at Chatta 
nooga, Tenn., to erect a cotton mill. 

The Tampa (Fla.) Water-works Company will 
increase its capital stock to $200,000, 

The erection of a creamery is contemplated at 
Stanley, Va. J. E. Hively is interested. 

A stave and heading factory will be estab.ished 
at Bowling Green, Ky., by T. J. Sullivan. 

Shoenberger & Co., Pittsburgh, Pa, are putting 
in a new train of rollsto turn out bil'ets 

A cotton-seed oil company has been organized 
at Caldwell, Texas. Capital stock, $20,000 

A tobacco factory will be erected at Owensboro, 
Ky. Address D. H. Martin, Greenviile, Ky, 

The J. & J. Iron Co., Au Sable Forks, 
N. Y., will erect a large pulp-mill this spring. 


Rogers 
The saw-mill, grist-mill and cotton gin will be 
rebuilt at Farmersville, La., by J. W. Stancil. 
A company will be organized to erect a barrel, 
and fiber manufactory at St. Petersburg, Fla. 
Several furnaces will be 
by the Roane Iron Company, Rockwood, Tenn. 
Fox Machine Co., Grand Rapids, Mieh , 
several leaves illustrating trimmers and shapers, 


new iron constructed 


issue 


yarn will be es 
by W. H. Chaddock, 


A 4,000 spindle mill for 
tablished at 


coarse 
\nniston, Ala., 
been 


\ palmetto manufacturing company has 


organized at Savannah, Ga. A. Minis, secretary 
A woolen-mill will be established at) Martins 
burg, W. Va., by the Middlesex Knitting Company. 

A straw board manufactory, with a capital stock 
of $100,000, has applied for a location in Decatur, 
Ill. 

The South Mill Company, of Briston, Ala, in- 
tend erecting a saw and planing-mill and cotton 
gin, 

The F. 
corporated at 
$5,000, 

rhe Portable Electric Light and Power Co., of 
Peoria, IL, has been incorporated 


Henning Cycle Company has been in- 
Peoria, lll., with a capital stock of 


Capital stock, 
$250,000, 

New machinery is being placed in the tile factory 
at Pontiac, Ill, and the entire plant 
modeled. 


will be re 


The Lay & Sperry Manufacturing Co., of New 
York, has been organized to manufacture veneers, 
Capital, $10,000, 

Wade & Walgron contemplate erecting a steam 
saw-mill on the farm in Warren, Maine, which they 
lately purchased. 

A license to organize has been issued 
Havana Metal Wheel Company, at 
Capital stock, $15,000, 

Ihe Loeb mpany, ot 
has let the contract for the erection of 
to their works, 


to the 
Havana, Ill, 
Foundry ¢ Decatur, Tl... 

an addition 
to cost $15,000 
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The Courier Printing Company has been incor- 
porated at Taylorville, Ill. The object is to pub- 
lish a newspaper. Capital stock, $3,000. 

The Carnegie Company has purchased 
ground at Braddock, Pa, and an extension of the 
Edgar Thomson steel works is expected. 


more 


The Keystone Mill, Pittsburgh, Pa., is running 
double turn, employing 500 men, and turning out 
about seventy-five tons of pipe iron daily. 

The 


Charleston, S. C, 


Edisto Cotton-mills will be constructed at 
Capital stocky $100,000. In- 
corporators—Samuel Dibble, James H. Fowles and 
others. 

The L’Anse Lumber Company, which is building 
a mill in L’Anse, Mich., will have astock of 7,000,000 
or 8,009,000 feet ready to saw on the opening of 
navigation 

The Carnegie Company, Jones & Laughlins, and 
the National Tube Works of McKeesport (all in the 
Pittsburgh, Pa., district) are running steadily, em- 
ploying 20,000 men. 

Taylor, Wilson & Co., 314 Duquesne Way, Pitts- 
burgh, Pa , founders and machinists, have removed 
to their new works on Grant avenue near Union 
Bridge, Allegheny, Pa. 

The Pittsburgh Wire Works, at Braddock, Pa., 
has put all departments in operation both day and 
night, doubling the force of employes, until they 
now number about 450. 

Franklin, Iid., is to have a canning establish- 
ment. The Sinker-Davis Company is getting up a 
complete power plant for the establishment, in- 
cluding engine and boilers. 

Fk. E. Brown and C. Gardiner, Auburn, Me., have 
commenced the manufacture of shoe dies in the 
Bonney building on Miller street, under the firm 
name of Brown & Gardiner. 

After an idleness of nearly eight months, the 
North Athens (Tenn ) Cotton-milis have resumed 
operations. When in full running capacity, about 
306 people will be employed. 


China, Maine, is likely to have a new steam 
saw, shingle and grist-mill built this season. <A 


subscription paper has been circulated and numer- 
ously signed to aid the enterprise. 

been organized at Statesville, 
cotton mill, Capital stock sub- 
Incorporators—T. D. Miller, Wil- 
R. Adams and others. 


A company has 
N.C 
scribed, $60,000. 
liam Wallace, M 


. to erect a 


Superintendent Spofford, of the recently burned. 
Bridgton (Me.) Leather Works, says that the pros- 
pect of rebuilding the tannery is encouraging, as 
the company offers to take a ten years’ lease. 


Colby Getchell, Waterville, Maine, is about to 
start a large new shirt manufacturing establish- 
ment. Mr. Getechell has been for a long time the 


foreman in the Hathaway shirt 
city. 


factory in that 


Tne water-works Company is extending its mains 
to the Lauter Furniture Manufactory, the Indiana 
Foundry Company’s new plant, and other manu 
factories on Hardiug street, west 
apolis, Ind. 


side, at Indian- 


The Falcon blast furnace of the Brown-Bonnell 
Iron Company, of Youngstown, O., will be torn 
down. It was erect<d nearly forty years ago. It 
will be replaced by a new furiace equipped with 


all modern appiiances, 


The people of Richmond, Me., are to hold a fair 
for the purpose of aiding in purchasing, transport 
ing and setting up machinery at the shoe factories, 
which the Citizens’ Building Association is endeav- 
oring to start in operation. 


H. B. Shields, manager of the Mattie furnace at 
Girard, O., which is tarning out 240 tons of pig-iron 
per day, says the outlook has improved, and that 
purchasers are now looking for iron, instead of 
producers hunting for buyers. 


The Creston Oi] and was incor 
porated recently, with its principal oftice at Cres- 
ton, Wirt County, W. Va. 


the privilege 


Gas Company 


The capital is $520, with 
Van 
doll and others of Creston are the incorporators, 


of increasing to $1,000,000. M 


iron-miil at 
after 


The 
work 


Kittanning, 
months’ 


Pa., 
idleness. 


has resumed 
The Isabella 
blast furnace, which furnishes pig-iron for the same 
plant, has alsoresumed. It had not been operated 
for more than two Two hundred men are 
employed. 


five 


years. 


The Peerless Ribbon Company, of New York 
City, has been incorporated at Albany, to manu- 
facture and deal in silk and other fabries. The 


capital is $40,000, and the directors are 
L. Hollinshead, Edwin L 
Kalish, all of New York City. 


Augustus 


Kalish and Oscar G. 


A. A. Barnes, proprietor of the Udell wooden 
ware works, Indianapolis, Ind., will in a few days 
let the contract for another large addition to his 
plant. The building will be constructed of 
brick, resting on a stone foundation, 200 feet long 
by 160 wide, and five stories high. 


new 


\ manufacturer of structural iron says: ** Every- 
thing points to a year. Aside from 
capitalists who are erecting mammoth structures 
as aninvestment, the United States government is 
customer for structural iron be 
cause of the activity inthe erection of public build 


prosperous 


becoming a large 


ings.’ 


The Penobscot Machine Company, Bangor, Maine, 
side of 
their new location will have 
for the their 


have moved into quarters on the east 


Broad street, and in 


much better facilities transaction of 


L893 
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large and steadily increasing business. They 
putting in a new and larger engine, and are n 
ing other additions to their equipment. 

H. W. Knight & Son, of Seneca Falls, N. \ 
makers of pattern letters and figures, have rece 
ly gotten up patterns ranging from ¥, to % in 
inclusive, of extra thin roman letters, specia 
adapted for stove manufacturers or others req) 
ing athin letter. The hair line gothic letters, a 
anew style, are used for the same purpose. 

The N. A. & S. H. Burpee Furniture Compa 
has been organized in Rockland, Maine, with $: 
000 capital stock, forthe purpose of manufacturi 
and selling all kinds of furniture, and carrying 
the undertaking business in all its branc} 
Samuel H. Burpee is president, Edgar A. Bur; 
secretary and treasurer, and these two and Rich 
H. Burpee, directors. 

Itis currently reported that the Manufacture 
Investment Company are to make a large addit 
tothe digester room of their big sulphite pulp-n 
at Madison, Me., and also toconstruct immediat« 

a large paper mil. The paper-mill will be located 
onthe Anson side of the river, just opposite t! 
pulp mill, the two being connected by an iro: 
bridge over the river. 

The Duquesne Forge Company at Rankin statior 
Pa., has completed a shaft for anew mill at t! 
Homestead Steel Works of the Carnegie Company 
It is one of the largest ever made in Pennsylvani; 
The ingot weighed twenty tons, and was nine feet 
long and twenty-seven by fifty-seven inches 
thickness. It was hammered out to a length 
sixteen feet and a diameter of twenty-two inches 

The Crystal Spring Creamery Company, late! 
organized at Portland, Maine, with a capital stoc} 
of $10,000, will establish a plant at Unity, Main 
for the purpose of manufacturing butter ar 
cheese, and the buying and selling of dairy ar 
farm produce. The officers of the company ai 
Thomas P_ Shaw, president; Frank L. Oakes, trea 
urer; Toomas P. Shaw, Frank L. Oakes and Rufi 
G Fuller, directors. 

The Berlin Iron Bridge Co., of East Berlin, Conn 
have received the contract for a new bridge at 
Norwich, Conn., to span the tracks of the Norwic! 
& Worcester branch of the N. Y. & N. E. R. R. ove: 
the Shetucket River. The bridge will consist of on 
span of 145 feet with a roadway 24 feet wide in th: 
clear and two sidewalks each 5 feet wide in th 
clear. The roadway and sidewalks will both be 
covered with steel buckle plates and concrete. 

There is considerable activity at Woonsocket 
R. {. The Fairmount Farm Co. has decided to at 
once build a thre2-story factory building 200x60 feet 
beside the Consolidated R. R. tracks. The Harris 
Woolen Co. has sold its No. 2 and 3 woolen mills on 
Main street, idle for several years, to a woolen con- 
cern, hame not yet given, and operations will b: 
resumed there. The River Spinning Co, bette: 
known as Belgian Yarn Concern, will this summer 
duplicate its present buildings built in 1892. 


It is understood that the Chicago & Easter 
Illinois Railroad Company will at once extend its 
line from Shelbyville, Ill., to St. Louis, Mo., so as 
to have a through line for its World’s Fair traftic 
A corps of surveyors is said to be ready to go in 
the field this week, or as soon as the weather per 
mits. If constructed, the line will be one of the 
short lines from St. Louis to Chicago, and will rur 
through one of the richest and wealthiest section 
of Illinois. 


The Totten & Hogg Iron and Steel Foundry Com 
pany, Twenty-fourth and Railroad streets, Pitts 
burgh, Pa., have remodeled their plant. New en 
gines and new tools of the latest design have been 
put in. The company has plenty of orders for 
rolling-mill machinery, and is running day and 
night. The Wheeler Furnace Company, of Sharon, 
Pa., has decided to start the Alice furnace at 
Sharpsville, Pa., and the Sharpsville Iron Works. 
both plants having been idle for several months 
It isalso reported that the West Middlesex (Pa 
furnaces, undergoing repairs, will go into blast. 


Every department of the Cambria Iron Works, 
at Johnstown, Pa., employing several thou- 
sand men, is running day and night. There are 
enough ordersin to keep the works in operation 
fora year. A trainof rolls with a daily capacity of 
150 tons of billets has just been added to the finish- 
ing department. At the Cambria two trains of 
rolls are running every hour of the twenty-feur, 
turning out rails for street railways. The stock on 
hand will reach 8,000 The Cambria Iron 
Company has six blast furnaces in operation, turn 
ing out over 1,000 tons of pig-iron daily, and yet the 
company finds it necessary to buy pig metal from 
other concerns. 


tons. 


There is water-works agitation at West Bridge- 
water, Mass ; MeSherrystown, Pa.; Branford,Conn : 
Newburyport, Mass.; Montreal, Can.; Lineoln, 
Neb.; Tacoma, Wash.; Ithaca, N. Y.; Sewickley, 
Pa.; Mukwonago, Wis.; Yalesville, Conn.: Barnes 
ville, Ga.; Walpole, Mass.; Providence, R. I.: Marl 
boro, N. Y.; Boonton, N. J.; Sante Fe, N. M.; De 
troit, Mich.; Steubenville, O.; Pittsburgh, Pa.: 
Laredo, Tex.; Lebanon, Pa.; Winnetka, JIL: 


Lynchburg, Va.; Alpena, Mich.; Waupaca, Wis.;: 
Hoquiam, Wash; Mount Vernon; Wash.: Bar 
Harbor, Me.; Forest City, la.; Horton, Kan: Al- 
bany, N. Y.; Lancaster, O 

Mr. Henry Wick, a heavy stockholder of the 


Ohio Steel Company at Youngstown, Pa., furnishes 
information the new plant being 
‘The capaeity will range 
1,400 tons of finished steel per day, 


some about 


erected there. Hesays: 
from 1,000 to 


and the constant operation of four large blast fur 
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naces will be necessary to furnish pig-iron. The | 
lant is being erected on a fifty-acre tract, under- 


iid with rock, furnishing a solid foundation for 


theengines and ponderous machinery. From 800 
» 1,00 men will be employed.” 
is been increased from $750,000 to $1,000,000, the 
being taken by two capitalists one 

the other a resident of Youngs- 


nerease 
leveland man, 
town. 

Colonel Philip H. Moore, of Wheeling, W. 
ditor of the Ohio Valley Man 
e iron business is ina very promising condition. 
While the demand for Bessemer pig is not quite 
creat as it was three we 


Va., 


ufacturer, § 


‘line in prices, and there are good prospects for | 


The market 
slabs is strong, and if the 


advance before this month closes 
1 soft steel billets and 
inufacturers. of finished steel products could 
rate their works full time, the output of 
islabs would not equal the consumption, and 
ha condition is likely to continue until July 1, 
» transition from iron to steel being so rapid. 
e Colonel says he finds the iron manufacturers 
of both the Wheeling and Pittsbargh districts con- 
fident and in good spirits. 








Machinists’ Supplies and Iron. 
New York, April 1, 1893. 

Iron—American Pig—We quote Standard North 
rm brands, No. 1 Foundry, $14.50 to $15.25; No. 2, 
$13.75 to $14.50; Gray Forge, $12.75 to $14. South 
ern brands of good quality are obtainable at $14.25 
to $14.75 for No.1 Foundry; $13.25 to $14 for No. 
2; and $12.25 to $13 for Gray Forge. 


The capital stock 


ays that | 


sO} 


eks ago. there has been no} 


billets | 





Copper--The market is dull. Lake Copper is 
| nominal at 113g4c. to 12¢c. Casting Copper is held 
j at 1034¢. to lle. 


Lead—The market is firm, with 4.05c. 
| prompt or near delivery. Some business is reported 
at this price. 

Lard Oil—Prime City is quoted at 90c. to Qe. 
uniform in their views at 4.30c., 
business is reported 

Tin—The market is easier, 
supplies. There are sellers of prompt delivery at 

20.¢0e. Some sales have been made at 20.75c. 
20 90e , and for May at 2Ic. 


* WANTED 


** Situation and Help” 
| under this head. 
| tion. About seven words make a line. 
sent to reach us not later than Saturday morning for 
the ensuing meek’s issue. Answers addressed to our 
care will be forwarded, 


but 


" Spelter—The market is firm: holders appear to be 
a | 
| 








als 
=< 


“1 


Wanted—Salesmen on commission, 
special line of mach’y. ‘‘ Kirk,” care of 
Draftsman (designer), machine tools, fixtures and 
general mach’y, desires pos’n. H.M., Am. Macu. 
& plants, wants position; refs. AM. 
Wanted —Machinery molders; steady work. 
ner Governor Co., Quiney, Ill. 
Mech draftsman wishes Ee. 
best refs. F. F. Kirpal, 128 W. 
Wanted—Foremanship; 
eral jobbing. Indicator, 


Box 6%, 
Gard 
kot ste am e ngines; 
st St., 
engines, pumps or gen 
AMERICAN MACHINIST. 
Boiler maker foreman wants position: 
perienced man, aged 35. Box 74, 


steady ex- 
Am. MACHINIST. 
First-class draftsman Box 73, 
AMERICAN MACHINIST. 


wants position. 














Antimony—The market is steady. We quote L. : : 
X.. 103gc. to 10%ec.: Cookson’s, 10%c. to 1034c.; Wanted —Situation by Ist-class mech. draftsman 
Hallett’s, 10c. to 10lgc., and U. S. French Star, | & designer, 16 yrs.’ exp. in marine & sta’v eng. and 
10l6e. gen. mach’y, Ist-class refs. furnished. 62, Am. Mac, 
ru 
Lr 


in iron or steel, a BRADLEY HAMMER will sox 
other similar tool. Send for circulars. 


Seseseseseseser 


Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 


BRADLEY & COMPANY 
dasasasagasasasasasasagasasaszsasasases 






yn pay for itself, by what it will save over any 


Syracuse, N. Y. 





Ready-made (iears. 
Gears Made to Order. 
Gear Cutting 

Gear Book, 15 Cents. 
Geo. B. Grant, 
Lexington, Mass., 
And 125 So. 11th St., 
Philadelphia, Pa. 





‘Books for Molders. 
| Dingey's Machinery Pattern-Maker. 


12mo. ._ Cloth. $2. 
BOLLAND, THE IRON FOUNDER. 
~~ il Cloth. $2.50. 


JOHN WILEY & SONS, - New Yor« 








A faction I Little Book, 
W TO MAKEA th. p 
MOTOR OR DYNAMO.’ 


Illustrated with plans and all details. 
Address, ELEC TRIC AL REVIEW 
13 Park Row, N.Y. 


AND CANADIAN 
- U. Patent Rights 


OF THE 


WATERSPOUT 


ONLY {*é 
CENTS 


“tamps 
Accepted. 





FOR SALE. 


Is successfully working in 
England. Great improvement 
over others. 


CHEAP and PROFITABLE. 
Address, 


HY. MANN, 


363 Canal Street, NEW YORK. 


Flexible Metallic Fillet 


Ig % ~ For Pattern Makers. 8 Sizes. 


H. WHITE, 44 N. 4thSt. Phila, Pa 








Back Volumes of the 
AMERICAN MACHINIST 
for 1880, °82, °83, 84, °55, "S7, 88, ’°89, 90, °91 and ‘92 

A FEW MAY STILL BE HAD. 
\ddress AMERICAN MACHINIST, 203 Broadway, N. Y 


PULSATING STEAM PUMP | 


SECTION-LINED PAPER. 


We are manufacturers of 
Section-Lined Paper, same as 
used by Brown & Sharpe Mfg. 
Co. Sample sent onapplication,. 


THE J. ¢. HALL COMPANY, 


Lithographers, Printers, Binders, 
60 WEYBOSSET ST., PROVIDENCE, R. |. 











asked for 


no important 
with accumulation of 


to 


Advertisements only inserted 
Rate 80 cents a line for each inser- 
Copy should be 


to push a 
Am. MACH. 


Mech’! draftsman, exp'din hoist’g & mill mach’y, 
Macu. 


Cost accounts are my specialty; gen’l office exp., 
quick and accurate draftsman; mach’y my line; 
large concerns address P. B. Cheek, AM. MACHINIST 

Wanted—Situation by young man; 
ence in mechanical drawing 
77, AMERICAN MACHINIST. 

Wanted -One good pattern maker and a few 
good molders: only competent men need apply 
Miller Steam Pump Co., Dixon, Il. 

Position by engineer and draftsman as assistant 
sup’t or private draftsman; will take entire charge 
of work and men. N. D., AMERICAN MACHINIST. 

Wanted—A practical boiler maker to take inter 
estin a - ill shop. Address W. Bartley & Sons, 
Bartley, J 

Ww ci. Foreman for smith shop: 
up in his business, ca food manager; 
ticulars on applica’n to Frick Co., 

Wanted— 


pe ri 
Box 


some ex 
and surveying 


must be well 
further par 
Waynesboro, Pa. 
-Foreman for machine shop; fifty hands; 


engine building and general iron work. Address, 
with references. Box 66, Am. MACHINIST. 
Wanted—Three first-class machinists for light 


machinery and tools; permanent situation. 
American Optical Co., Southbridge, Mass. 
_ Wanted—Machinist in a machinery store for do 
ing odd repair jobs and general work, packing, ete 
Address, stating exp., etc., Box 72, AM. MACHINIST, 
Wanted—A good live 

factory. Address O. T. 
Chicago 


Address 


machinist to work in large 
Stantial, 211 Webster Ave , 


First class 
foreman; 
Age, 36. 


pattern maker desires situation as 
experienced in heavy machine tools, ete 
Address Box 60, AMERICAN MACHINIST. 


_ Wanted—Ist-class brass molder to take charge of 
foundry. State experience and salary. Apply 
James Morrison Brass Mfg. Co., Toronto, Ont. 


Wanted— A mechanical engineer, a graduate who 
has had some shop exp.: also 2 mechanical drafts 
men exp’d in general engine and machine work. 
F. W. E., Room 40, Coal Exchange, Scranton, Pa. 





11 


Wanted— Pattern 
work. None 
need apply. 

Wanted- 
ry and 
Ist; 
mac 


makers on heavy 
but Ist class workmen of 
Farrel F'd'y & Mach. Co., 
By a superintendent of 
boiler works, a similar 
specialties, hydraulic, 
hinery and ordnance 
in iron 


machinery 
good habits 
Ansonia, Ct. 
machine, found 
position after May 
sugar, steam and power 
Box 71, AM. MACHINIST 
foundry, familiar with all 


Foreman one 


kinds of light and heavy machinery in green dry 
sand and loam: best of references from last em 
ployer. Address C., AMERICAN MACHINIST 

Mech. engineer wants situation as supt.. assistant 
supt., or ¢ hie f draftsman. 15 years’ practical ex 
perience on machine tools, eng. and electric ma- 
chinery; best refs. Theory & Practice, Am. Macu 


Wanted—Superintendent or general foreman for 
machine shop doing general work and repairs; 
opening for competent and progressive man: 
ing age, experience and salary expected, 
Box 75, AMERICAN MACHINIST 

Wanted—A_ practical 
ind tool making, and competent 
of foreman of a small but well 


rood 
Stat 
address 


machinist, well up on jig 
to take position 
blished and 


esti 


growing concern; manufacturing a specialty. Ad 
dress P.S., AMERICAN MACHINIST, 
We will pay 2 cents each for copies of the 


AmeERIcCAN MAcutinist of December 4, 1886 issue 


must be unsoiled and in good condition. Amt RI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad 
way, New York. 

Wanted— Member A. S. M. E., superintendent of 
large works, desires similar position in Philadel- 
phia about cune Ist IS vears exp. covering ma- 
chine tools, general machine and iron work, & elec 
tric railroad & lighting mact’y. Box 59, AM. Macu. 


Wanted--Position as draftsman or 
perintendent ina Corlissengine mfg establishment, 
six years prac’l exp. as pattern maker and erecting 

gineer and worked a number of years in draw 
fone room and is thor. acquainted with the principle 


of compound & single Corliss eng. O. M.,.Am. Macu, 


assistant su 


(Continued on vad 





HACKNEY 
HAMMERS 


Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 

INVESTIGATION IS NOT COSTLY. 

INVESTIGATION IS CONVINCING. 


WRITE POR @ATALOOUSB TO 


THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, O. 








BRASS-WORKING Bu. 







BARDONS 
& OLIVER 


Cleveland, 
S| Ohio. 


ire on st 








SPECIAL MACHINERY. 


+e 
le 


Le 


SCREW MACHINES. 


| 





EVERY 
SHOULD HAVE 
MACHINIST a ctRy OF 
OUR CATALOGUE. 
It + page cloth bound bool A copy 
t nt, express paid, to any ending 
31 ind the money paid for book will be re 


findediwithttrateorder aunouona to Si 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CiTY. 

















THE LEADER HACK SAW MACHINE 


| | Perfect 
' Alignment 
Of Blade. 


Will 
cut 
STEELat 
angle. 

















Frame rises 





on return SEND 
stroke, Saye FOR 
ing wear on 

| blades. LIST. 


THE FRASSE COMPANY, 
| 90-94 Park Row, New York City, Near Brooklyn Bridge 





















Is a double piston or seated balanced va 
sale in the many cases where such val 
of our valve is in the guide for the valy 
cast on the bonnet, thereby keeping th 
direct line with the stufting box. 
possible for the valve stem to bend, a 
seldom has to be renewed. The 
sizes up to two inch are made of 
the best steam metal; above that, 












of cast iron, lined with steam 
metal. . A knuckle-joint tapped 
for three-eighths rod is on the same ste 


This saves expense in making connecti 


THE MASON BALANCED VALVE 


For this reason it is im 


MASON REGULATOR CO., Boston, 


lve, for which we have found a ready 
es are used, The principal advantage 
estem, which is 


e valve stem ina 


nd the packing 













*m of each valve. 
ons, 










Mass., 


[PUNCHING SHEARING ncn 
‘© BOILER MAKERS ROLLS. 


H ‘New Doty ManuFaqurive @- 5) 
WiS@n fin. | 

















Manufacturers and Sole Agents, 


ELECTRICON. 


The Best Anti-Friction Metal in the World. 


FOR ALI, 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE. 


UNION ELECTRIC COMPANY, 


45 BROADWAY, N. Y. 








BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SIZES FROM 5 


_BETTS MACHINE COMPANY, 


WiILMINCTON, DEL. 


TO 20 FEET. 





FOR LAGGING LOCOMOTIVE BOILERS. 


We are prepared to take 
Steam Pipe 
United States. 





87 Maiden Lane, NEW YORK, 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


Contracts for applying 
and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING CO., 























HW. JOHNS MFG.CO.Ma 
87 MAIDEN LANE, 


= 
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12 years’ experience in shop 
and drafting room work; at present hold position 
as superintendent of the Ferracute Machine Co.; a 
member of the A. 8. M. E. Address Chas. D. Reeve, 
Bridgeton, N. J. 


Wanted—A competent, energetic foreman; must 
bea pusher and a man of good habits, familiar witb 
the best practice on lathe press and milling machine 
work, looking after about twenty men; also drafts- 
man having experience in designing milling ma- 
chines and special tools, jigs. etc.; state age, ex- 
perience and wages exp’d, R. W., Am. MACHINIST. 


Wanted—A position; 





+; MISCELLANEOUS WANTS | 


(Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed tc our care will 
be forwarded, 


Cheap 2d hd lathes & planers S.M. York, Clev’d,O 
Auto Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Wanted—About 12” eng. lathe. Box 76, AM.MaAcH. 


Wanted—A Medart shaft straightener; must bein 
Al cond’n; state cap’y. Address Shafts, Am. Macu. 


For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


London Engineering from commencement to date 
for sale. Address ‘* Boston,”? Am. MACHINIST. 


For Sale— 36” gear cutter, extra heavy, new; one 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





300 Ib. ~~ hammer: one 16/7 monitor turret 
lathe. . Henderer, Wilmington, Del. 


For Sale—U pright engine, new, 5 horse-power, 
5/’x5’’ cylinder, and 20’’x5 feet upright boiler, new. 
All guaranteed; only $181, spot cash. Wm. C. 
Codd, Baltimore, Md. 


We have for rent a new brick foundry near Chi 
cago fully equipped for either green or dry sand 
work with Collian cupola, five-ton steel crane, core 
oven, power elevator, fan, ete.; we will take cast- 
ings to the amount of $5.000 at regular market 
rates. Address Box 78, AMERICAN MACHINIST. 


Si 
ee 


Pitrssurcn. 
Cuicaco 
New Yorn 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





SECOND-HAND MACHINERY. 


SCREW-CUTTING LATHES, 
8 14in.x6 ft. 2 17 in. x6 ft. 


1 15 in.x6 ft. 1 17 in.x8 ft. 

1 16 in.x6 ft. 1 22in.x9 ft. 

1 16 in.x7 ft. 1 26 in. x16 ft 

1 16in.x8 ft. 1 29 in.x10 ft. 
PLANERS. 

1 18 in. Crank 1 36 in.x36 in.x9 ft. 

1 24in x24 in. x6 ft. 1 37 in.x40 in. x9 ft. 

1 Win xWin x7 ft. 1 40in.x36 in.x10 ft. 

1 30 in. x30 in. x8 ft. 


MISCELLANEOUS. 

15 in. Shaper. 2 24 in. Shapers. 
2 15in x5 ft. Plain Turret Lathes. 
1 15in. Automatic Turret Lathe. 
1 14in.x5 ft. Screw Machine. 
1 No. 3, 5 and 10 Stiles Press. 
1 No 18, 19 and 21 Bliss Press. 
4 Squaring Shears. 
1 30 in. Automatic Knife Grinder. 
1 No. 2? Pratt & Whitney Double Bolt Cutter. 
1 No. 4 Garvin Milling me —, 
1 6 in. Slotter. Jin. Pulley Lathe. 


500 TOOLS IN STOCK. 
Send for Circular with description of second-hand 
tools, and get our prices, before buying. 
IT WILL PAY YOU, 


THE GARVIN MACHINE COMPANY, 


Laight and Canal Sts., New York City, N. Y¥. 


SECOND-HAND AND NEW MACHINERY 





Planers. br in.x22 ft. 1 Head Planers. 31 in.x8 ft. 1 Head 
4 in. x24! bi * S0in.x7 it. 1 “ 
" “2 in.x16 it. "5 sa . 2in.x7 ft. 1 ‘ 


. 36 in.x12 ft. 1 “ 2in.x5 it. 1 
- 22 in.x5 ft. ae 24in. xsk6ft.1 “ 
” 15 in.x3 ft. 1 Win.x4 ft. 1 “ 

80 in. x18 ft. ates bathe ( Geared Face Plate. 

60 in.x45 ft. Double Engine Lathe 

52 in.x35 ft. Engine Lathe Horizontal Boring Machine, one end. 

30 in. x28 ft. Pond Machine Tool Co Shafting Lathe. 

36 in.x16 ft. Engine L athe 

33 in. x27 ft. 

32 in.x12, 14, 16, 18 ft. Bed. 

28 in.x22 ft. Fngine Lathe. cheap. 


New Engine Lathe. 


25 in.x12, 16, 20 and 24 ft. Bed. New do do 
21 in. x10, 12 ft. Bed. do do do 
20in.x 5,6 & 8 ft. do 2d Hand = do do 
18 in.x 6,7 &8 ft. do New& do do do 
17 in.x 8 ft. do do do do 
16in.x6 & & ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
14 in.x 6 ft do do do do 


do 
| Driving Wheel Lathe 88 in. 
| Wheel Quartering Mach., 
Double. 
No. O Turret Lathe, 


Car Axle Lathe, Bement. 
15, 16, 18, in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers. 
20, 22 24, 28,30 & 36 in Drills. 
Bolt Cutters. Am. Tool and Mach. Co, 
8 and 13 in. Stroke Slotters. 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 

2 Spindle Drills. Garvin. No. 75 Sliss Press Geared. 
©’Brien’s Boiler Head Flanging Mach.; Gear Molding Mach, 
1100 and 3000 Ib. Bement Steam Hammer. 
100 lb. Steam Hammer 

40 H. P. Vert. Engine. N. Y.S.S. P. Co, 
llin.xI8in, Hor. Engine. Al Order 

14 in.x36 in..16 in x42 in. Corliss and 16 in.x48 in. Brown Eng. 
300 H, . Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK. 


SEND FOR 
MARCH LIsT, 





SMOOTH COLD DRAWN 
JohnS. Leng’s Son & Co. New York, 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and ost 
Complete 
line of 
Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 


TEEN TUBES 












47° Send for Catalogue. 


EMOVAL 


MAYW ist to 


14 DEY STREET. 


We will close out at low prices previous to time 
of our removal the following 


SECOND-HAND MACHINE TOOLS. 





A sal SCREW PLATE. 





THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightnin 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. C@Q., 


The dies are our 
Each Stock js of 
Several sizes 


Dies. 
Made by 


CREENFIELD, MASS., U. S. A. 





Engine Lathe, 43 in. swg., 10 ft. bed—Screw Feed, Cpd 
Rest, and 48 in. Face — Price, $200. 
Engine Lathe, 24 in. swe. ft between centers—Hollow 
spindle, 1% in. hole and complete with Chuck. 
Engine Lathe, 20 in. swg, 18 ft. complete with Rod 
and Screw feeds and 19 in. Chuck (Lathe & Morse). Good order. 
Engine Lathe, 18 in. x 8 ft. comple te, (New Haven). : 
“ ‘ 18 in. x 6 ft., (Gage). Price, $115 


17 in. x 9 ft., a (Lathe & Morse). $ $100 
16 in. x 7 ft., e (old style). - $50 
" 16 in. x 8 ft., with Chuck, ‘‘modern.” Al 
Chucking Lathe, 22 in. x 7 ft. with Rest and Bars. Price, $60 
P laner, 22in. x 4 ft. , complete, (Wood & Light). Good 
24in x 5% ft., with Chuck (New Haven). - 
30in x8 ft., latest pat., ex. heavy. Good as new 


Al order 







‘ 35 in. x 7 ft. complete, Hewes & Phillips. Good. 
Shaper, 6 in.stroke, 22 in. feed, complete. Good. Price, $80 
9in ee ‘Cra ank Motion * complete. Good orde r 
«Win ‘ extra t y- 
W3in. ** trav. head with 60 in. feed, complete, 


Good order 





with two tables and circ ul: ar feed, ex. ‘he avy 
(Hendey). 


14 in. stroke, friction, *‘ late pattern, Al order 

2in. “ crank motion extra heavy. Al order 

Drill, 13in wheel feed, (Putnam). Price, $35 
20in. ‘ * new. << 5 


$2in, back geared, auto. feed, and complete with 
reverse for tapping, extra heavy. Good as new 
Gang Drills, 3 spindle, (Garvins). Good order. Price. $70 
Slotting Machine, 8 in. stroke, modern style, complete. Good 
Key-seating Machine, for pulleys and wheels, all sizes, new pattern. 
° rown & Sharpe No. 5 Screw Machine, 1% hole, with auto. ck. 





own & Sharpe Turret Chucking Machine Al order 
ee it Cutter, 14 in. revo. die head. Price. $50 
Bolt Cutter, for accurate thread cutting, 1% in., with dies and taps. 
Eberhardt Tool Grinder, wheel 14 in., and pump. Price, $60 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


TAR POWER HACK SAW. 


a.“ = 


Mj y] os a = | 
> eX i 


= 


SUCCESSOR TO 


E. P. BULLARD’S | 


N Y. Mach’ y Warerooms, | 








The use of Hack Saws for cutting metals has in- 
creased a thousand fold, atleast in the last ten 
years, or since the Star bl ides were first introduced. 
Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two vears ago we begin making a Power 
Frame for these Star blades, which has proved to 
be a very great success. The speed and pressure is 
so regulate! that one blade will cut all day long, or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to 4) inches, round 
or square, requiring no attention after the work is 
putin the vise. We can give the names of several 
thousand Iron Workers who are vsing these Power 

Saws, and we th'nk they will all say that the ma- 
coiaes are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when alliron working shops will have from one to 
a dozen of these saws inuse. Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


MILLERS FALLS Co., 








93 READE ST., NEW YORK. 





WHEELER CONDENSER & ENGINEERING CO. 











89 & 44 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser 
The Wheeler Standard Condenser, 


Condensers for Electric Light and Power 
Stations, Mills, Mines, Ice and Refrigerating 


BOSTON: 


"R, MUSHET’S SPECIAL STEEL” 


BAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTH in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES & COO., 


it & 13 Oliver St. 


NEW YORK: 143 Liberty St. 





9 to 15 in. 





SWING 


Modern Tesign, 
Valuable Features, 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





AND OTHER 
SEND FOR 


MANUFACTURERS OF 


FITCHBURG 


¢ 


CATALOCUE E. 


FITCHBURG MACHINE WORKS, 











It inch E Engine Lathe. 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 














TOOLS, 
DRILLS, 
DIES, &°. 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 











CounTERSHAFT 


WHEN ORDERING NEW TOOLS INSIST 
UPON HAVING VANDERBEEK'S 
Some OF THE LARGEST 

SHOPS ARE TAKING THE 
oto CounTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CoO., 
HARTFORD, CONN. 







Pat. KEY-SEAT SETTING GAUG= 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


y-wvne aco. TWIST DRILL GAUGE 


BosTON, Mass. Send for LIS 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &6. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 









e018 U0IBujyseM PB! 


“O93 BF NOSNIWN'IIA ‘f *W 


’ 


AG G3YNLIVINNVAW 


‘ssew ‘u0o\sog 

















Plants. Condensers with and without pumps, 








QUINT’S TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 
of Drill. 

SIX DRILL SPINDLES and only the 
one in use revolves. 

Any speed instantly from 250 to 2,000 
revolutions. 

Drills and Taps without moving work. 

Capacity from 0 to % inch. 

SEND FOR CIRCULAR. 


QO. QUINT, Hartford, Conn. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 








3000 


VARIETIES FILES 
iX. F.] & INCREMENT CUT FILES. 


BERLIN IRON BRIDGE CO, 


Our New Catalogue of over 300 pages, illustrating 
and describing a large number of Iron and Steel Build- 
ings, Roofs and Bridges designed and built by us, is 
now ready and will be mailed on application. 

Office and Works, EAST BERLIN, CONN. 
ay ela DRILL. 








SEND FOR CATALOGUE. 


OF PerER MACHINE SCREW “4 

















STINT 
NINN 


Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


SEND FOR CIRCULAR. 
THE GEO. BURNHAM CO,, Worcester, Mass, 


HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus, 


BOSTON BLOWER GO., Boston, Mass. 
ENGINE CASTINGS. IMA CHINER 


180 6H. P, Horizontaland For Reducing and Pointing Wire, 


Mari ht 
Beanie ot 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


4) For Machines or Information address the 
Manufacturer, 
stamp for Catalogue. 


PALMER BROS., Mianus, Conn. S. W. GOODYEAR. Waterbury, 














Fan, Sewing Machine and 
Boat ‘Motors. Either fs ne | 
with Ne 3 oS. nee 
machines. 

PLATING DYNAMO 
runs 30 gal. of ———. Send 











LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist's Size, 





. : H w 
Taking anything from No. PRICE. 
. P ere gto in. $10 
# to 1 inch inclusive. | iReport: ve we Mag 
ccs (Sn eee $5.00 8 1g 2 18 
4 (with s¢ Tews 3 32 
Patented Dec. 25, 1877. 5 Sogn ee 
IF YOU WILL = win TOOL YOU mf In.u NOT REGRET THE EXPENSE. 
. LECOUNT. SOUTH NORWALK, CONN. 


SPECIAL MANDRE LS FOR SP se — JOBS MADE TO ORDER, 
These gocds are for sale by CHAS. CHURCHILL & CO., ross St., London, England. 


Lsuand, Favweowen & Norton Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
Send for 





stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH, 
Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
oe lants for their manufacture. Make Dies, 
| ae Tools, Gauges, Drawings, Patterns, Models. 











ee Re perfected. Estimates furnished. Cor- 
resvondence solicited. 
Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY MFG. C0. 83 Washington St., — 


BROOKLYN, N. Y. . Wo. 2 TTP 
VOLNEY W. MASON & CO,| rie nme. 


MANUFACTURERS OF 
PRICE OF MACHINE. - 


New Patent Whip ane, Timber, Bolts, Track Iron for overhead frame, 














Overhead Beams. 


- $100.00 
11.50 


Send for Illustrated Circular, giving full details 


’ E. 561n Sr. 
> | T. SHRIVER & CO. “NEW YORK. 


US? SOFT cm non CASTINGS: 


eA 
Patent Friction Pulleys, Specialty. Light machinery wanted to build. 
Friction Clutches for Connecting Shafting and Gearing. ONTARIO IRON WORKS, 




















PROVIDENCE, R. I., U.S. A. CANANDAICUA, N. Y. 





ENGINE 


THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 


PULLEY LATHES, 





CINCINNATI, O., U. S. A. 


13 Ineh, 15 Ineh and 22 Ineh. 


ENGINE DETAIL MACHINES, 
PULLEY DRILLING and SPECIAL TURRET LATHES, ggé 
TAPPING as CYLINDER BORING MACHINES, 3 


LATHES 








Ps ODL, A eay, 


DIAZ ITG EE 


BUFFALO 





“ORGES. 


Lg ALL hig he Ka Keen pL AROS ESP ISSO GIES scmrtnctinade 
BUFFALO FORGE CO., BUFFALO, N. Y. 


gee Zs Tp Age “ps 





ALUMINUM! 


THE GOWLES ELECTRIG SMELTING 
& ALUMINUM COMPANY, 





JHE AERATED FUEL COMPANY'S SYSTE 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varietiesof work. Forgingand Tempering aspecialty. 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, \ew York. GILBERT & BARKER MFG. CO., General Agents for the U. S., SPRINGFIELD, Mass. 


LOCKPORT, - NEW YORK. 
Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 







rates, 
Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


BOCOCOCOREO 


Send for Catalogue to 








HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


COOKE & CO., 


168 & 165 WASHINGTON ST., 


ENGINES and BOILERS. 
VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write us for Estimate before 
ordering elsewhere, 


tt?" Our New and Reviest i Catalogue of Practical and Scien- 
tific Books, 88 pages, Rv and ¢ our other Catalu ues and Cir 
culare, the whole cove wine “ ery branc *h of Science applied 
to the Arts, sent tres >and fre stage to any one in any 
part of the world who will ‘Turns h his address. 


THE FOX PATENT UNIVERSAL TRIMMER, 


Over 5000 in use 








ORICINAL 
aaAoudW 


Saves Time. Saves Money. Three Sizes, Four 
Styles, from New Patterns No Pattern Room Com- 
plete without Them. Send for Catalogue 

Beware of Imitations, we will prosecute all Infringements. 

THE FOX MACHINE Co., 
325 North Front St., Grand Rapids, Mich. 






















WORTHINCTON 
SAW CONDENSERS. 


Z Cutting AGGREGATING IN CAPACITY 
: es Ht Iron 276,320 
ee ote |]HORSE POWER 
A. R.KING MFG, CO.,||,_ AR© now use 


ERIE, tith & 12th Sts., SEND FOR SPECIAL PAMPHLET. 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS, HENRY f. WORT INGTON, 
Heavy Machine Castings. 








BOSTON, PHILADELPHIA, 


CHICAGO, 
ST. LOUIS, 


DENVER. 
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APRII 


MACHINIST 6, 1893 








DRILLCO 
Eestablished an I1S7A. 


CLEVELAND TWIST DRILL C0. 





Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A, 


THE BUFFALO STEAM PUMP CoO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


For ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 





SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 








: aie AS ‘ : = 
Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. 
SIMPLEST and BEST in MARKET, 
Also the Cheapest. 


illustrated Price List « 





Send for discount and of 20 sizes, 


R. J. STUANT’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 


This vaiuabie series of 106 articies 
having been concluded, copies of the 
American Machinist containing 
tnem will be sent by mail to any address 
in the U,8., Canada or Mexico, for A aaa 
or single copies, 5 cts. each, postpai 


THE J. L. TAYLOR {61,REOMAN & co., 


Sole Manufacturers 


PIPE AND NUT W or 
ae TAYLOR PIPE & NUT WRENCH ul peer ) 


HERMANN BOKER & CO., SOLE ACENTS, 


101 and 103 Duane Street. New York 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J.G. A. MEVER. 


This valuable series of 93 articles 
Maving been concluded, copies of the 
American Machinist  contai ning 
them will be sent by mail to any address 
in the U.S., Canada or Mexico, for $4.65, 
or single copies, 5 cts. each, postpaid. 


ADDRESS: 


American Machinist, 
203 BROADWAY, 
NEW YORK. 






















Send for Circular. 
MACHINISTS, 





Write for Circular of 





U. S. STANDARD 


SHEARING 


PUNCHES 


For all kinds of Riveted Work. 
1. P. RICHARDS, Providence, R. I. 


COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE. 
Agents wanted. J. T. SLOCOMB & CO., PROV., R. I. 





Fine castings by new pressu:e procest 
=» ee) to hand cut work in Bronze, Brass 

uminum, and German Silver. Machin 
ery Name- Plates l}e cents per sq. inch 


New I}lustrated Circular 





THE MILLER STEAM PUMP CO., ?7X°%: 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLass. : 
— Discounts and Terms on Application. Dex! eX vs 


_JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, Vacuum PuMPS, ARTESIAN WELL 
Pumps. Power Pumps, Etc., Etc. 













24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS CO., “owyy-t. 


MANUFACTURERS OF 


PS 













and 
other 
Elevator purposes. 
Work, 4 Sendfor @ 
PulpMills. & @ Circular, din’ 


























‘Zhe Cheapest and Best. 
--- _ WILL HOLD 
; " ACCURATELY, STRAIGHT or TAPER 
Write for Prices to Shank Drills. 


TRUMP BROS. MACHINE CO.. MFRS. 


Wilmington, Delaware, U. S. 


Made in 8 sizes, viz.: No. 1. Holds 0 to yw" 
0 to 4” For Sale by CHAS. CHURCHILL & C = Ltd. 


0 to 3% 





21 Cross Street, Finsbury, London, England. 





need 


MECHANICA 





DRAWING TAUGHT BY MAIL 


Also, 


Mecuanics, Mining, Prospecting, Arithmetic, ete. 
know how to read and write. DIPLOMAS Awarded. 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


To begin, students only 
Low Prices. Send for 


FREE Circular to 








C be —_ ao ¢ <>) y “dle: ~\ Ske 


oe ti... 


0B r 
FF) AEUFFELEESSER cg 


|) THe VERNON COUNTING REGISTER. 


Positive Motion,Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

For Counting Strokes 
of Engines, Pumps 
Speed of Shafting an 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
OrFices: 129 WORTH ST., NEW YORK. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in shape to those shown in the cut here >with, Also similar articles made to 
order. 
Send samples of articles required, and mention quantity wanted, that we may 
— prices tor either machine or the goods, whichever may be desired. 


>” Bicycle and Labor Saving Machinery a Specialty. | 
E.W.BLISSCO., 


1 ADAMS ST., BROOKLYN, N. Y 
Western Office, 
“™~_ 14.N. CANAL ST., 
CHICAGO, 


NEW YORK 
AND CHICAGO, 
Manufacturers of 
\ iq Drawing Materials, 
; hi Surveying Instru- 
ments, &c. 
HOW T0 COMPUTE THE B HORSE POWER R OF A STEAM FN GINE, 
Use the Average Steam Pressure and Horse Power Indi- 
cator, which give it at once fo es Cut-off, Price, 82.00, 


Published by KEUFFEL & ESSER CO., New’ yx rk, 


(Branch, wionan). Drawing Materials and Surveying 
a. nte 
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Presses, 






Punches, 


Drop / 


Hammers 












Shears, 










Dies and 


‘SHIOM PUB BIO 
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THE HENDERSON MACHINE TOOL 00. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited 


eer 
Special 

Owing to 

Our Improved Fa- 

cilities for Manufacture we 


Machinery, 
. 
Offer Our Nos. 10,12,1 234, 18,19 & 20 Presses 


AT REDUCED PRICES. 


THESTILES & PARKER PRESSCO, 










DO YOUR 


TAPPING 


WITH THE 


Leland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL C0., 


HOLYOKE, MASS. 
PRICES REDUCED. 


DOES NOT BREAK TAPS 


Machinists Fine Tools 
STANDARD -TOOL CO., ATHOL. MASS. & 


send ror® Nf \W/ caTALoguE 


Can be operated by any one Requires no 
adjustment from one size of tap to another. 
all adjustable frictions, &c., that 
scientific treatment continually. 








require 


Send for Circular. 


PECK’S PATENT 


DROP PRESS, 








MANUFACTURED BY 


S35 ee Be x oTHER 
| MINER & PECK MFC. CO., 


AN TOY 
NEW HAVEN, CONN. 


- : Roots = i = a 


Nonpareil Ratchet Wrench. pon 


These Wrenches are FOUNDRIES, SMITH SHOPS. PNEUMATIC 


easily and reacily adjusted and con 
trolled than any others, can be made TUBES, VENTILATION, 


reversible instantly without removing 
from their work by throwing over the 
lever in slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 


— 
ee 


yo. with wood handle for same, and 


one socket for drill shank and feed 








much more 







Wanted Everywhere 





SLOW SPEED, POSITIVE BL AST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 
nut. The paws on this wrench P, H. & F. M. ROOTS, Manufacturers, 
open from FS to 1} inches. CONNERSVILLE, IND. 

plend for’ Illustrated Circular and S. g. TOWNSEND, Gen. Agt.’ w, = aa 
The Keystone Manufacturing Co., | COOKE & CO. Selling Agts.. NEW YORK. 
312 TERRACE, BUFFALO, N. Y. 


In W ean Please Mention This Paper. 


Agents 
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Absolute Safety from Destructive 
Fuel- Rapid Generation of Dry or bee rheated Steam 
tenance —Ease of Transportation an 
possessed by the “ Wharton-Harrison ” form of boiler. 


Explosion—Highest At 
Durabil 





M-. ACHINIST 





tainable Economy of 
ity—Low Cost of Main- 


General Efficiency are among the advantages 


Send for Descriptive Pamphlet—Drawings, Specifications, and Estimates promptly 
up. 


furnished for any amount of power from 4 H. 
State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 
187 La Salle Street. 


NEW YORK, N. Y, 
41 Dey Street. 


ATLANTA, GA. 


9 No. Pryor Street. 





THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 





ereenrone 


Manufacturers of 


Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
Klevators, Fumps, Presses and 
other Machinery. 


ELECTRIC GENE- 








THE ‘ONEIDA 


ONEIDA, N. Y., U. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled princ iples known in the field of 
mechanics, namely, the eccentric, lever and screw. 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make for them. 


RATORS, 
For installation of C ‘omplete 
Power Plants. 
MFG. CHUCK CO., 


S.A. 


In their combination 


Write for Catalogue. 











"A 





CRANES, TROLLEYS, 














PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE. 








MARIS AND BEEKLEY, 










c 
PHILADELPHIA, PA. 





2343 & 2345 
allowhill St., 














HIGH SPEED 


TRAVELING 


Send for Circnlars 


and References. PH 


POWER 


CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTO 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 


ILADELPHIA, PA. 





CTANEGS 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


| 
702 TEMPLE COURT, CHICAGO. | DETROIT, 


convinced, 


Hardened Jaw 
graduated in 1-100t 





‘ fa euc 1-64th or 1-32 
welts and 1-16th, warrant- 





RIAA 
/ Lib Lusher dul 
U 





inducements to Agents, 





sk your dealer for {t, ot 


Livera: 


MICH. 


Vernier and Metric Measurement t 
*rices are low and you cannot affo 
sen. a toe cir ular 


E.G. SMITH, CocumsBia, Pa. 


ed first-class an 
accurate, 


Order. 





Stover Power Hack Saw. 
Cuts off any Size or Shape of Metal 





STOVER NOVELTY WORKS, a 
FREEPORT, ILL, | of 2° tor 


23 RIVER ST., 












UP TO 4 INCHES 
No skill required to run 302 Beach St., 
it. Wh n bar is cut off gi, ERIE, Ps 
th macl Lutomatic U. Ss i. J 
ally fts the saw from 1 Asn ee A (> 
the work aud stops * é i 
The pressur pb tt | 
Saw 18 much great on =} 
the forward strok han iJ 
on the return, = 
This is the Most | ss ' 
Practical Machine | — , py | 
forthe Purposeever | & ae th 7 
wa 


Selec wa] and 


offered to ene tae. 


‘an aflo to 


2 7-16 inches 
BD inche liam 


Arbor works i 


Satisfaction Guaranteed 


Price, $25. 00. 





Y 


THE BURTON MACHINE CoO., 


The cut rey 1 


our Sta I 
Portabl Key Seat 
ir Ma ’ wi 
fully 1 n 
requ t 

rh furt 

rt Artin 4 
any Ww of key 4 
! Ww 








The Sample 
Tells the Story. 


A sample of Dixon's pure, flake lubricating 
Grap yhite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 





Fe 





BVVVVIVeseVsessese ses sess 





Heater 


The ialinasl | 


ed- Water 


The National 
Pipe Bending 
Co. 


— 
s2 River St. 
New Haven, Ct. 


VeVSesesesssesesesesesses 


SLIDING CALIPERS are the best Measuring In 
strument made, give them a trial and be 
— 


I 
d 


é 


rd to be wit tone 
sand pr 8 to 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED B 








15 


WESTCOTT CHUCK CO., ist 








STRONG, 
DURABLE, 


Heavier than any other Chuck made. 
Catalogue description of all classes of Chucks. 


IMNPROVED 
INDEPENDENT 


Send for 60-page 


The E, Horton & Son Co., Windsor Locks, Ct., U.S.A, 


OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 


MANUFACTURERS OF | Geared Combinat tion Chucks. | 
oth 3 and 4 Jaw. 
dane Reversible. 
LATHE and DRI LL mgcmeter, Caneel, 
71-2 ° 713 ‘ 
101-8 “ 103-83“ 
13 “ 131-8 ¢ 
- 15 1-4 ce if "y : 
. HH 3 1.2 : 
SEND FOR ILLUSTRATED CATALOGUE. | 3 % 06 | 
JAWS REVERSIBLE. 


Made in Twenty-two Sizes, from 
4 inch to 42 inch inclusive. 
ACCURATE, 
and CHEAP. 


CHUCK 





in stock three sizes—8 inch, 10 inch and 12 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
inch, 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


Ve now carry 


HARTEORD, CONN. 








PEQ DRILL. 











ISS4 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of our 
tools. Please investigate our claims. 
Weecarry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue ! 





SECTION INDPT: 
THE D. E. WHITON MACHINE CO,, 5 Oak St., New London, Conn., U.S.A. 


OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 








» CHUCKS 


§ ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 


“WEETLANG 
New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 


ist. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUGK. 


wee either straight or taper Shank Drills. 


Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 

—=—= to 
THE PRATT CHUCK CO., 


Clavville, N. Y.. U. S. A. 


LOW WATER ALARM 


Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY’S ALARM. 


It will prove a 
investment, 


Ashley Engineering Co, 


136 Liberty Street, 
New Yor« Ciry. 
Agents wanted in every State. 


GIANT KEY SEATER. 

Rack-Culting Attachment 
cey-makin achines, 

VALLEY MA‘ HTN CO, 
SAGINAW, MICH 
















good 








The Falls Rivet & Machine 
Co., of Cuyahoga Falls, V., 
have a Key Seater made by 
another tirm, say the Giant 
is the best Key. iter on the 
market The © penn tte [ron 
Wort ut West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superiot 


in every respect. L.H 

Brightman, Pres. Brightman 

Machine Co., Cleveland, 

Ohio, says he is personally 

familiar with the principal 
ey Seaters, and that the 

Giant leads ther m all 
LONDON AG ENTS : Chi artes © hurchil Lo Cc o., Limited, 
21 Cross st., Finsbury, E. 


SKINNER 


CHUCKS 


@ Independent, Universal and Com- 
bination LATHE CHUCKS, 
—Also, DRILL CHUCKS.— 
SKINNER CHUCK co., 
NEW BRITAIN, CONN, 





Send for CATALOGUE. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


C.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 


Chucks su 


LD i 
COMBINATION. 
Stronge st. 


tasiest tochange. Best finish, Reversible 
Jaws ce nted giving 5c hanuges including every possible 
de ‘sired positions NEW CATALOGUE, illustrated, sent 
free. Liberal discounts. Prompt shipment. Address 
WM. WHITLOCK, MANUFACTURER, 
I32d Street and Park Ave., New York City. 


HERSHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the 


weld being +2 
= ST 



























perfectly 
smooth in- 
side and 
out. Welds 
200 loco 
motive flues 
day. 

Send for circular 


HETHERINGTON 
& BERNER, 
Indianapolis, Ind. 


| i | 


per 


oN 

















Independent 
Claw Jack. 


204, 





3) HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 


Jacks, Valves, Fittings, Packings, 
ACCUMULATORS. 





P ulling Jack 


» THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, PROPRIETORS, 
206, 208 & 210 E, 43d Street, New York. 
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_, PUTNAM MACHINE CO. 


FITCHBURG, MASS. 
£)\S 


D MACHINE TOOLS, 


7 METAL WORKING 
MACHINERY. 














« AUTOMATIC CUT-OFF STEAM ENGINES, ETC. 


SPECIAL 


10 ft., 12 ft., 14 ft., 16 ft., 





















WHEEL AND ARMATURE 
LATHES. 
1 ith Street & Ridge Ave., Philadelphia, Pa., 
Milwaukee, Wis. MANUFACTURER OF 
GRINDING MACHINERY, TRAVEL- 
REDUCED PRICE. ae daatee Uie. 
of the econo- 
my resulting Cc H BAUSH g SONS 
manufacture ; HOLYOKE, = ly 
of our Uni- 
+ ier ding POST, 
achine i 
chine in my SSPENDED 


PAWLING & HARNISCHFEGER, A. ALKENAU, 
SUPERIOR 14-INCH LATHES, TOOL 
On account | §pecial Machinery designed and constructed, 
from the 
Manufacturers of 
versal Tool 
lots of 50, we 


are enabled 
to reduce the 
price materi- 
ally while 
adding to the 


9 efliciency of 

= . 
qe ee tr machine 
by supplying 





Trom the 
smallest to 
thelargest, 





American Gas Furnace Co... 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for 
any mechanical operation requiring 
high, even and control- 
able temperature. 


No. 80 NASSAU STREET, 


THE INGERSOLL MILLING MACHINE 6O., | 


ROCKFORD, ILLS. 


15 in., 22 in., 24 in., 36 in. Slab Milling Machines. 
zontal Boring Machines. 

36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 lbs, 











». 


TT 








“ 


PAT. DEC. 24, 1889 








LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES. 
Waltham, Mass. GROWING RAPIDLYin FAVOR 


AMERICAN WATCH TOOL CO. 


TT Pome ir 














ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in existence. The thread- 
'y ing head is made entirely of steel. No links, levers, springs, caps, 
A cases, blocks or die rings in or about the head. Separate Heads 
and Dies Furnished. Write for descriptive circular and price 


list to . 
= Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill, U.S. A. 
Agents for Great Britain, CHARLES CHURCHILL & CO., Ltd., 
21 Cross Street, Finsbury, London, E. C., England. 











all attachments. SEND FOR CIRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de- 


HAMILTON 
HIME TOOL C0., 


N, E.Cor. Water & Market Sts., 
Hamilton, Ohio, U. 8. A. 













16", 22’, 26’, 32'’ and 36/’ 
Back Geared and Power Feed 


sign and high 
Jeu. grade workman- DRILL PRESSES 
ee Ship. 

KEMPSMITH A SPECIALTY. 


MACHINE TOOL CC., "—— GORRESPONDENCE SOLICITED. 


Milwaukee, Wis. 


39 BICKFORD 
Drill and Teel Co., 


BUILDERS OF 


UPRIGHT RADIAL 
Universal Radial 
DRILLS. 


Boring & Turn- 
ing Mills. 











TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion, This is done by using our 









Lightest and only Perfect motion made. For circulars and 
prices address WEBSTER & PERKS TOOL Co., 
Cor. Spring & Monroe Sts..Springfielu, Ohio, U.S. A. 








TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


1 \ = MetalWorking Machinery 


IN NEW YORK. 











Write for Complete List, 
Catalogue and Prices, 


NO. 2 TURRET LATHE. 


THE GARVIN MACHINE 60., 


LAIGHT AND CANAL STS., 
NEW YORK. 








mt INDIFFERENCE 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. —— ° 
300 LIST IRON, 600 LIST BRASS to one’s interests will surely 
Catalogue FREE to any Business Firm. Bad results 
bad 
Progressive ideas 


HURLBUT’S ? Patent Cut- 
| / ting-off and 
; ir Centering 


bring failure. 
from 









come manage- 
ment. 


bring success. 





is . T ’ ie 
- Machine. We have progression ex- 
Oe te t* emplified in our MACHINE 


HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass. 

Mj Chas, Churchill & Co., Ltd., 

Agents, 21 Cross St,, London, 
, England, 


MOLDED gear-wheels made 
of our SPECIAL PROCESS char- 
coal iron. 


SUPERIOR - - 
MERIT, 


that’s what counts. 





For 
further knowledge write 
UNION FOUNDRY & MACHINE CO., 


PITTSBURG, 
PA. 





Deposited in the U. §. $887,000.00, 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
auring year, No Contingent or other Liability on 





part of Employer. 
CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 
. Managers and Attorneys. 
O8TON : Samuel Appleton, 28 Central § 
NEw Yous : Edmund Dwight, Jr. General Agent, 51 Ced? 


tree’ 

MIDDLE DEPARTWENT: Tattnall Paulding, Resid J 

: T ent v 
W. A. L. LAUGHTON, Manager; John i. Ash, Jr. . a ar 
Agent, 416 to 420 Walnut Street, Philadelphia.” 

JHICAGO: Geo. A. Gilbert, 226 and 228 La le Street. 

w Louis: F. D, Hirschberg Bro., 120 N. Third Strect 


AGENTS IN ALL THE PRmcraL Crrv 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 


STARRETT’S 


FINE 
TOOLS 





Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 





L. S. STARRETT, 

Atkol, Mass., U.S. A. 

Lonpon Acents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C, 





. BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa, 
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MORSE TWIST DRILL AND MACHINE’ COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








For all Anti-Friction Purposes. 


STEEL BALLS from 3%’ to 1’ 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 14”, 


GRANT ANTI-FRICTION BALL C0., Fitchburg, Mass. 


Write for prices and samples. 









P. BLAISDELL & CO., 


Manufactarers of 


Machinists’ Tools, 


WORCESTER, MASS, 





SWEET’S 
Measuring Machine 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CoO., 


Syracuse, N.Y. 




























NEW PATTERN 


24-INCH 
>. ENGINE LATHE 


MADE BY 


4, AOD 2 00, 


WORCESTER, MASS. 


SELLING AGENTS: 
Manning, Maxwell & Moore, 
111 Liberty Street, New York, and 
60 South Canal St., Chicago, III. 


“= ENCINE LATHES 


from 12 to 80 inches swing. 











14 in. x 6 ft. 


ENCINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, GANG & CO., 


58 & 6O PENN ST., 
CINCINNATI, O., U.S.A. 








Shapers, 
Slotters, 
Etc, 


ionue Standard Gauge & Tool Works, 


WILMINGTON, DEL. 


ADJUSTABLE BLADE. REAMERS, 


¢ in. to 2} in. 
JAMES A. TAYLOR & CO. 














mal CHT aval alat-Wi im 





the ae el on 


ene 5 


Univer CUTTER 9, 
6 \REAMER GRINDERS. 


: 


== The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
= bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. ¥. 








CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


BARKER’S IMPROVED — 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


| WM. BARKER & CO., Cincinnati, Ohio. 





-_—— 








SEND FOR CIRC ULAR. 













Verticat Dart Presses, 12 to 62 
inch swing. Radial Drills, 4 to 10 ft. 
—— Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 





PRENTICE BROS., 


WORCESTER, MASS 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE a X. =. MARK. 


PIPE. CUTTING & THREADING MACHINE 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


2 BY 24 FLAT TURRET 
oe 

















foo |}: Send for 
--14 CATALOGUE 
for °92. 


JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. 8. A. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 












Manufacturers of 


peu Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & ( & C0., Lt’d, 
21 Cross St., Finsbury, London, 


BORING AND 


a8. TURNING 
sts WILLS 


wm 4,6, & 6 Ft. Swing. 


H. Bickford. 
= Lakeport, N. H. 



















CURTIS i 
: hae 
3 a = 
> Ey — ae 
> Oa =f = 
2 @ =e — 
. NO pt a0 
ian © | 
; TS Vad lJ 
Li THE CURT 
\ s ; : 
= y/ ™!\ | Pipe Th as 
: fA\\ Teadin 
: : [ ttachment 
3 age E CUTTING APWES 
: 1 HREA DING CHI 
a For Hana or Po NER 
or 5‘ 
i) Catalogit® —_ — 








WE ARE BUILDING SMALL 
COMPOUND YACHT ENCINES 


OF UNUSUALLY FINE DESICNS. 





WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OP YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 








*"Maule's “Skeleton” Pipe Die 



















ts Manufactured by PANCOAST & MAULE, 
. Philadelphia, U.S. A. 
/ a Giant tn efficiency, 
. an Infant in price. 
Ask your jobber for full 
baad Ap Ca most happy todoso. If you 
Fe, &, use any Pipe Dies, this one ts a 
Pa Og ’e tool far too good and cheap for you 


tsa Skeleton in construction, 
i 4s 
. Soli particulars of itt, and if he 
\\ Hf “y Na cannot give you the desired 
Ve information, we shall be 
4 
“wg a to know all about it. 











Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Laver, 
Comsenetion or Wheel Feed, ad- 


‘Sibley & Ware, 


- INDIANA, 












; PATENTED. 
wg With New and Valuable Features. 






Sth and Evans, CINCINNATI, O. 





London House: CHAS. CHURCHILL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C. Eng. 






BARNES’ WATER EMERY 
bi . TOOL CRINDER 


No 





operation, Send for 
Catalogue and Prices, 


, Has no pumps, no valves. 
- piping required to sup- 
ply it with water. Al- 
=e P ways ready for use. 
Ll W. F. & John Barnes Co 
mm %$1(995 RUBY ST., 
er ROCKFORD, ILL 
ENGLISH AGENTS, 


Simplest in construc- 
CHAS. CHURCHILL & CO., Lro. 








tion, most efficient in 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 
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WM, SELLERS & CO,, a yy 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete. 
= = INJEC TORS FOR ALL CLASSES OF BOILERS. 


MOFFET PORTABLE DRILL. 


‘INSURPASSED Weighs 42 Ibs. and 


&f to 
iam 











THE LONG & ALLSTATTER CO. 


HAMILTON, OHIO, U. S. A. 












drills from 


ASA ve inches 
REAMER eae 

: Runs with Steam 
Will work in ice 


= | any position. 


FA .G. TIMOLAT, 
59 S. Fifth Ave.,’ 


Send for fede Bee es 


Bowsher’s BALANCING 
= WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES, 








POWER PUNCHING and SHEARING 


MACHINERY. 
For Ship Builders, Boiler Makers, Bridge Works, 
Architectural Iron Works, Carriage and W agon 


A new idea. A time saver. A tool to take the place of 
the devices in present use for balancing = ys, armatures, 
cutter heads and rotary parts of machinery in general. 
Ways are chilled and ground. = ay Mg attach Bub 















MC ere Mnidonoe stating requirements solicited. |" Ne P- BOWSHER, South Bend, Ind. 
The DETRICK & HARVEY,  fPamy The | en Sicle 
MACHINE CO., ffi al 


meienie~cies Ma. — 


2 lron Planers. 


CATALOGUE AND PRICES. 
sor= THE ACME MACHINERY CO. 


EVELAND, OHI 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 








Also SEPARATE HEADS and DIES. & AT: AUG. 28, 1885 


ee 28 rest PREMIUM CONCINNAT CENTENNLAL, === 
O KEYS OR KEYSEATS MARE YOUR TOOLS WITH A STEEL STAMP. 


od XWE OQAAD STAMP W's) 


ICHOLSON’S COMPRESSION| Simmarpppatyn sateen 
SHAFT COUPLINCS. oO. CLEVELAND. OH/0. ) 


WILKES-BARRE, PA. SEND FOR PRICE LIST NO. 4. 













W. H. NICHOLSON & CO., 


"= WRITE DIRECTLY TO US FOR f 


BEMENT, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
5 CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. = 
GEORGE PLACE, Agent. 2 


itis ° ina 


MILES & oO, Pa. 























cut shows our WERTICAL MILLING MACHINE, 








THE HILLES & JONES CO. 
WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 





for General Machine Shop and Locomotive Work. 





WYMAN & GORDON. 


WORCESTER, 
MASS. 














f URE ee FAN BLOW ER a y ; 
EXHAUST FANS = 
LEVER & CRANK BLOWERS 
PORTABLE FORGES 
TIRE BENDERS &S pide 





\ DRILLS. 








ti. wy Friction Clutches 








Ti YOUNG M'F'G CO." 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 


the in § Tht “4 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 





MFRS. OF 
The ‘‘ Moore & White” 


Cut- off Couplings. 


Send for Circulars. 





« |THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivoence, R. I. 








TRANSMISSION MACHINERY. 


! 
] 
| 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


BIHEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 


~ Registers 2,000 
Revolutions 











THE NORTON IMPROVED SCREW-CUTTING ENGINE LATHE, 


PATENTED MARCH 8TH, 1892 


And Manufactured hy the HENDEY MACHINE CoO.,, Torrington, Conn., U.S. A. 














es 2 emery 





THIS LATHE 


Has a Hollow Spindle 17% 
inch. e 
Compound or Raise and | 
Fall Rest. 
Power Cross Feed. 
_ Taper Attachment. 
































haan é 


Sreseee Tihilnteledad gus 
magenen 
el ESt7' 
¥ 
me 





=figiaes 


a nue : 





the Lathe. 


~ 








=: Diameter Front Bearing 












: Carriage Reverses for Screw-Cutting. a 
Friction Countershaft also furnished with 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross St., Finsbury, London, England. 


= 27x47 in, long. 
Diameter Back Bearing, 
2% x 34 in. long. 
Phosphor Bronze Boxes. 
Cuts Screws 1% to 80 per 
inch. 
Feeds from 74% to 400 
cuts per inch. 
Particularly adapted for 
Tool-room use. 

















—_ “3 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH | 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
mee Ny = HiGH-PRESSURE BOILERS, 
i yA, = e= Complete Steam Power Plants of Highest attainable Efficiency 
_ = diress BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACENTS: 


INGINE CO.’S SALES AGENCY, H.T. ‘ee as No. 10 Telephone Building, New York Cit 
ereREYE ENG John Hancock Bld’g, Boston, Mass. . W. ROBINSON, 97 Washington St., Chicago, lin. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. In “FISH, No. 61 First St., San Francisco, Cal. 
a. M. MORSE, 511 Commercial Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 


ALBANY STEAM TRAP SO.» ALBANY, N. Y. 





ST cam Taaps, @ STEAM PUMPS 


va AND GOVERNOR COMBINED 


FOR PUMPING 


HOT GONDENSED WATER, 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“QTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


Ps “a Walnut Sts., PHILADELPHIA. 


Office, New York Agency, 
151 usties Bt CHICAGO. 18 Vesey St., N. Y. 








AMES IRON WORKS, 
OSWEGO, N. Y. 








THE TWISS IMPROVED AUTOMATIC ENGINE, 
urec 
i NELSON W. TWISS, 28 Whitney 
Ave., NEW HAVEN, CONN, 
ter Ne tw Cylinders put onto 
old engines, effecting asaving 
of 25 to 40 per cent. in fuel. 
Also vertical and marine en- 





> Over 36,000 Engines in Use 










Guaranteed to consume 2 to 75 per cent. less Gas 
than any other Gas Engine domg the same w ork. _ 


ouoxeieeiste“STEAMENGINES 
, I2tolO OO Horse Power 


Every Adapted to Heavy, 










‘Gcluneeu Work. 
SUITABLE 


AD Tubular & Firebo: 
BOILERS 


== on hand for immedi- 


ce = ate delivery. 
CHANDLER & TAY LOR CO. INDIANAPOLIS. IND. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Tod) 
for all Bench Wood. | 
workers, Latest and 
Best Design. Infringers 
Prosecuted, Trial, not } 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 


NKBEL 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co,) 


» The HOFFES Live-Steam Feod-Water Purier, 


Giuaranteed to Prevent Scale in Boilers. 
: 4 Using any kind of water. Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


The EVANS FRICTION CONES, 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 

EVANS FRICTION CONE CoO., 


85 Water Street, BOSTON, MASS. 











ENGINES & BOILERS 


Stationary & Semi-Portable. 
8 to 2& HORSE-POWER. 
{| High in Grade. 

| Low in Price. 
Send for Pamphlet. 


W The W.C, LEFFEL CO. 


Greénmount Ave., Springfield, 0. 














ENGINEERING CO, 
NICETOWN 
PHILA, 


49 DEY sT. 
NEW YORK. 















PATeNreo 
a 








rr a 











Ey WATTS. CAMPBELL Co. 


OTANOFACTURERS EWARK. NJ 
al OF IMPROVED — 


Co RILUSS STEAM ENGINES 
in purr VA VARIETY a 


AKEN FOR [amecere PrANTs << Se Se 
his “4g COMPANY, 


ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue, 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 

















WAY? a sn ISBORO, 


(Tandem Compound.) 























MEADVILLE, PA. 
New York, 15 Cortlandt st 
Chicago, 418 Chamber of Commerce. 
Sole Manufactwrers of the 


“Dick & Church” Automatic Cut-off Engine 


Single, Tandem Compound, and Triple Expansion. 
A Setterntat Tubular and Manning Vertical Boilers. 


HIGHT SPEED 
ay) WESTON ENGINE cO., 


PAINTED POST, N. 


hehehe’ Soha IRON WORKS CO. 





ARON went COMPANY 
-~ et 
genres . 
wh " mo a — 
S 


WESTON 


HIGH PRESSURE BOILERS 4 








AND ae g : REPRESENTATIVES. 
; ——"' JULIAN SCHOLL & CO., 126 Lit :-ty St., N.Y. 
OMPLETE POWER PLANTS « if * ” GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H. M. SCIPLE & CO., 34 & Arch Sts.. Phila, Pa 





Ae ot engine Rane perch OFF ENN ‘COMPOUNDS. 


OUR. GUARANTEE. WHO DARE MEET IT? 


he engine shall not runone revolution slower 
ink fully loaded than when running empty,and 4 duc 
tion of boiler pressure fiom the greatest to that necessayy\ v= 
to do the work,will not reduce the Speed of engine one : 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pdy- 
ment of one dollar Send for Catalogue. 
141 Liberty St. New York. NY. 
\412 Washington Ave. St.Louis,/\o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES, 


BRANCH OFFICES: 


165 Washington St., N. Y. 28 W. Randolph St., Chie 
46 N. 7th St., Philade *Iphia. 99 ist Ave., Pittsb urgh 
77 Haverhill St., Boston 179 Race St. Cincinnati 














SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 214 to 25 H. P. 


Manufactured hy THE J. T. CASE ENGINE CO., 





#.. New Britain, Conn., WM. S. HINE, Gen’l Sales Mgr. 
“~ PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
ork and Export, 42 Cortlandt Street, N. Y. 





CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
4 THE CONOVER MFG. CO. » 95 Liberty St., N.Y. 








AiR COMPRESSORS WITH 
Compounp Air Cy Linbders, 
ano Compounnd Steam Cvi- 
INDERS WITH Meyer or Cor- 
Liss VALVEs. 


RAND DRILL C0, 


23 Park Piace, 
U. 8 








sssmmansescenanaatcsamsn aneenecmanema pe oy -_ NEW YORK, 

| R " OFF “if i ’ a BRANCH OFFICES: Mo nock 

DRY CTEAM ROK oan % } = i a \ - x ee a ding. ay ¢ ie ago wi ion he om ‘ing 

Niro | mY 8 “Say o. ‘b> i. ‘2 ee heh 7 a - : 

eouan pewowe 7) oe ys hp wa COMPRESSORS. 2 ee a3), Mexico City. sviada Apartado 

» ~=Simpson's Centrifugal < a © dy,” » py ~ epee 
Steam Separator.) 3° Sr us ine MRL, sites on iplaaton 

eines — a LW COLLEGE OUTFITS A LEADER. 4, 
t vs t t 1 4 










J. A. FAY and EGAN 6O., 


239 to 259 W, FRONT ST., Cincinnati, Ohio, U.S. A. 





bare ere _ Steam is ne sary. 


(EYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonw-o4 Streets, Philadelphia, 








Complete Outfits for Bolt and Car Shops 
4 Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 
Bolt Headers, Nut Tappers, 
Nut Machines, 
fm Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. 
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BROWN & SHARPE MEG. CO., 


PROVIDENCE, R. I. 


AUTOMATIC SCREW MACHINES. 


These machines are designed 
for automatically manufacturing 
screws, studs, nuts, washers, etc., 
from rods. 

They are more compact and are 
run with less power and operated 
with less lost time than other 
Automatic Screw Machines of cor- 
responding sizes. 





Catalogue mailed on application. 
MACHINE TOOLS 


ON EXHIBITION AT 


s=S, —~ ~—— 28 South Canal St., CHICAGO, ILL. 
2 — >. . FRED A. RICH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


ae es ‘TOOLS. 
BORING AND TURNING MILLS 


A SPECIALTY. 


aA 








Built in sizes to swing from 37 
inches diameter to 30 feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
; at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 
NEW YORK, CHICAGO, 


136 & 138 LIBERTY ST. PHENIX BLDG. 


PITTSBURGH, 
LEWIS BLOCK, 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 
Philadelphia, Boston and’ Chieage. 











GEO. W PIFIELD 


ITHE PRATT & WHITNEY COMPANY, 
EIARTFORD, CONT. Sie, SHAPING MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 







PLANERS a 


To plane 16 in. x 16 in. x 8 ft. 
to 40 in. x 40 in. x 20 ft with quick 
return motion. 


PILLAR SHAPERS yk 


With 9 and 14 inch stroke. 


COMBINA TION PLIERS. 


Gas Plers 
' Wire Cutters 
Wrench and 
Screw Driver 
Combined. 


Single and Double Head 


Ear MILLING MACHINES 


Description -and Prices sent on 
® application. 





x WESTERN BRANCH: 
100 West Washington Street, Chicago, Ill, 








DROP-FORGED FROM BEST TOOL 
. STEEL AND FINELY FINISHED. 


THE BILLINGS & SPENCER CO, 


HARTFORD, CONN. 


Warner « SWASEY, 


CLEVELAND, OHIO. 


IRON & BRASS-WORKING MACHINE TOOLS 


Monitor Lathes, Turret Engine Lathes, _ Screw Machines, 
Forming Monitors, Boring Mills. 
SEND FOR CATALOGUE AND PRICES. 
































MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


mma TOOLS ma SUPPLIES. 


MANUFACTURER OF 


ENGINE LATHES 


The Celebrated 
F. E. REED 
16-inch Swing j 
Engine Lathe. F 


on application. 


Lowell, Mass., U. = A. 


FROM 17 to 50 IN. SWING. 





111-113 LIBERTY S7T., NEW YORE. 
We carry tho largest line of Tools and Supplies in the City. 


Cuts, Photographs and Prices furnished 








THE LODGE & DAVIS MACHINE TOOL CO. 


Works: CINCINNATI, OHIO, U.S. A. 


BUILDERS OF 


ENGINE LATHES, SHAPERS, 
UPRIGHT AND RADIAL DRILLS, 
¢ MILLING MACHINES, PLANERS, 
SCREW MACHINES, BOLT CUTTERS, 
SENSITIVE DRILLS, ETC., ETC. 


NEW YORK, CHICAGO, BOSTON, ST. LOUIS. 


SEE ADVERTISEMENT, PACE 16. 


NO'TICE. 


It is being circulated that some machines erm do 50% 
speci ] machine 1 / 3 More work than the Eberhardt 


GEAR CUTTER. 


We have yet to see the one that docs it; the facts are, we are 
ep more gears, either cast iron or steel, where our 
machines are placed alongside of these other 
machines, We can refer intending purchasers 
to shops where these are running 





24, 26, 30, 82, 36” Planers. 














and another 


~ We warn the consumer from _— using 
infringing machines, Write to 


GOULD & EBERHARDT, 


NEWARK, N. J. 


_ . This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 





PRICES REDUCED 


Abin W.b DRILLS. 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 











WYMAN. & GORDON, 
i SH WORCESTER, MASS. 
Se DROP FORGINGS. 
SPUR- AND SPIRAL-GEARED 


(‘*SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 





J. M. ALLEN, PRrEsIpEnt. 

WM. B. FRANKLIN, Vick-PREsIDEN?’. 
F. B. ALLEN, Seconp VICE-PRESIDEN’. 
J. B. PreERCcCE, SECRETARY & TREASURER. 












| 20 SIZES. | 
| From 22/’x22"’| 
to 96x72” any 
jlength, | 




















SKE Kk 


OUR ADVERTISEMENT, 


PAGE 18. 


TORRINCTON, CONN. 





THE HENDEY MACHINE COMPANY, 





Manufacturer 
—of— 


APS & DE 


cad J-M.CARPENTER ith titiidteiiy 





PAWTUCKET.R.I. 
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